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PART r. 


In addition to these oHicers, Colonel S, C. N. Grant, R.E., of the 

Ordnance Surve)*- of Great Britain was specially deputed from England to 
examine the cKisting methods of reproduction in the Photo-Ltlho* offices at Cal- 
cutta and Dehra Ddn and to advise the Committee as to future organisation 
and methods of reproduction. 

As a full report of the proceedings and recommendations of the Committee 
has been published separately and is available for reference by such as are 
interested in it, it is unnecessary to do more than give a brief account, of its 
proceedings and recommendations. 

3. The Committee assembled m Calcutta in the latter half of November 
1904 and finally dispersed in the end of April 1905. Colonel Grant’s enquiries 
were made during the months of January and February and the period allowed 
for them was insufficient to enable him to draw up any definite scheme for the 
re-organisation of the Drawing and Reproducing offices, though his report’ will 
be of great value to such officers as may be appointed later to prepare such a 
scheme and to arrange for the future execution of the extra-departmental work 
now carried out in those offices which has been found in the past to seriously 
interfere with the regular work of the Department. 

4. The Committee spent the latter part of November, parts of December 
and January and greater part of March on tour, visiting Gauhaii and Shillong 
in Assam; Kdthiar and Dinapore in Bihar; Rangoon, Toungoo, Mandalay, 
Maymyo and ICalha in Burma ; Madras, Bangalore, Poona, Bombay and Badnera 
in Berar; Lucknow, Dehra Dun and Rajpur in the United Provinces ; Lahore in 
the Punjab ami Peshdwar in the North-West Frontier ProA'ince. The President 
and Colonel Longe also visited Hyderabad, and the President paid a short visit 
to Roorkee. Time did not allow of further touring as it was necessary to 
complete the report by the end of April. 

5. A mass evidence was taken and recorded and the existing maps of 
practically the whole of India were examined in Calcutta w’ith tlie result tnat it 
was found that while these maps were undoubted good at the time they were 
made, and their accuracy as far as they went was unquestionable, they Avere 
published in an inconvenient size and tht-y were not up to modern standards in 
quality of reproduction ; that they had not been prepared on any one uniform 
system, nor were they necessarily complete to margin ; that the symbols used 
on them were not uniform and they Avere deficient in heights and levels. 
Besides w’hich, in many parts of India, they AA’ere so out of date as to be of 
little use and in some cases even misleading owing to the changes in roads, etc,, 
since they were prepared. 

6. The Committee recommended the preparation of a series of maps 
of half the present standard sheet size on the scale r-inch:= i mile to cover 
the whole of India, Avhich should be reproduced in colours. It stipulated that a 
far greater number of heights and levels should be shewn, that one system of 
symbols should be employed throughout the Avhjle series and that a selection 
of these symbols should be published on e\wy map. The Committee further 
laid down that the surveys shoTii^in future, rule, be made on the scale of 
2-inchcs=i mile for reduction ana'';f»./ ’'^au the i-incli scale. 

7. In order to carry out these deci^iffe'ic wall be necessary to revise in the 
field practically ilie whole of the existing one-inch maps of India and to survey 
on either the t\A'o or the one-inch scale the whole of the country for which maps 
on neither of those* scales have ever yet been prepared. 

The class of revision was gone into as carefully as the very limited time at 
the disposal of the Committee permitted and omitting the Baluchistan Agency 
aiAd the tribal area of the North-West Frontier Provinces it is estimated that an 
area of 525,800 square miles of original survey avIII baA’e to be made, that a 
practical rc-sutvvy will have to be made of 479,000 square miles, while the maps 
of 266.300 square miLs may be capable of reA’ision in the firrld, such rerusion 
being, it is hoped, merely the additirjn of new roads, rail roads, etc., the insertion 
of additional heights and correction of the contouring. 

Talnng the total area excluding Baluchistan and North-West Frontier tribal 
areas as *,673,300 square miles, there remains an area of 266,300 square miles 
for which cadastral maps are or A\*ill be available from AA’hich to prepare topogra- 
phical maps with inconsiderable corrections in the field and 135,900 square 
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miles, chiefly in Burma, for which the maps are modern and merely require 
redrawing;. 

8. It is proposed that the whole of this work should be carried out within 
25 years while the survey of Baluchistan, North-West Frontier Province and 
the country adjacent thereto should be completed within a much shorter period. 

9. The Committee further recommended that cadastral operations should 
be left entirely under the control of Provincial Government':! nnd local authorities 
and conducted at their expense, but that tlie Survey of India should lend for the 
execution of such surveys such Imperial and Provincial oOicers as local 
Governments might from lime to time require, such ofiicers be'ng invariably 
seconded in the Sdrvcy of India. It further recommended that the Survey of 
India should no longer be called upon to execute special forest surveys on 
scales larger than 2-inches= i mile in any but exceptional cases, and that where 
such surveys were executed the cost should be debited to the Forest Department, 
and further that in future village boundaries should not be shewn on ordinary 
topographical maps, but that if local governments desired to have maps showing 
village boundaries special editions should be published for tiicir benefit under 
certain conditions. It also recommended the aboblion of the engraved atlas 
sheet series commonly known as the Atlas of India, on account of the antiquity 
of most of the information shewn thereon and the substitution for it of a scries 
of engraved maps on the scale f-inch^4 miles, each map cover nig one degree 
of latitude by one degree of longitude apd that this scries should be called the 
** degree sheet” series. It will be readily understood that these proposals involve 
an enormous amount of work and will, if approved, necessitate a large increase 
in the staff of the Department and a very careful re-organisation. 

ro. Perhaps the most important recommendation of the Committee is that 
a definite programme should be laid down for India as a wliole and that this 
programme should not be departed from without grave rei^son and then only 
under the orders of the Government of India. One of the main reasons for the 
want of uniformity in the topographical maps of the past is to be found in the 
fact that no such programme has ever been attempted, but surveys have been 
carried out from time to time by provinces, states or even districts, regardless of 
the scale or quality of the maps of the country adjacent thereto. The dates of 
such surveys vary enormously. They we^e carried out under the orders of a great 
number of Surveyor Generals and under many different systems. From an 
artistic point of view many of the older maps are better than tnose of later years, 
but in former. days, the actual topography and fair mapping were executed almost 
entirely by highly trained Provincial officers and triangulation was generally 
the work of Imperial officers, while for the last 20 3"ears or more the policy of 
making greater use cf native agency and thereby reducing the cost of surs*eys 
and increasing the outturn, has undoubtedly caused deterioration in the class of 
work done in the Department and the necessity for economy has led to the employ- 
ment of cheap and in many cases unsatisfactory workmen, but wdth the enormous 
areas to be dealt with in the injmediaic future, it will seem impossible to change 
the system at the present lime, ^ough every endeavour will be made to secure 
the servrices of a superior class cAnative for ri^c^'^bordinatc grades. 

11. The enormous extent of'\ur^ir^t<fi possession, the lack of communi- 
cations and the distances hetwem^the various field parties, have in the past 
rendered it practically impossible for Surveyor Generals or Deputy Surveyor 
Generals to inspect the various parties in the field and to check the methods of 
their subordinate officers and the style in w’hich the work of any one party has 
been carried out has been therefore more dependent on the idiosyncrasies of the 
officers in charge at the time than on any general principle- 

The policy of the pommittee therefore in suggesting that the Government of 
India should lay down a definite programme for the future and should formulate 
Certain rules as to the maps that should be prepared, the scales on which 
. siirve)''s should be made, and the style in w’hich maps should be drawn and 
reproduced, is therefore a subject of great importance and one that should be 
welcomed by the Department. 

12. The Committee estimate that it will require 15 parties of the followdng 
strength to carr}’ out their recommendations within a period of 2$ yC‘'U‘s, 

2 Imperial officers, 5 to 7 Provincial officers, 32 Sun^eyors and a proportion of 
writers, etc. Each parly will have to deal yearly with an area of nearly <1,500 
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square miles nnd if the work is to be of high standard, the surveyors employed 
on it will have to be most highly trained, while the officers will require to exert all 
tlicir energies in superintending the work in the field and recess. 

13. If it is conceded that the Surveyor General in past times has been 
unable to exercise the super^dsion that is necessary to ensure uniformity it is 
obvious that with such a large increase in the yearly outturn and with 15 parties 
scattered all over India it would be still more impossible for him to exercise 
efHcient control without material assistance and it is to be hoped that this 
assistance uill be afforded to him by the creation of at least 4 Superintendents 
of Circles, each being charged (under the general superintendence of the 
Surveyor General) with tlie control of the parties working within the areas 
assigned to his ciicle. 

14. As an outcome of the Committee's deliberations, and more especially 
in compliance with the request of the military authorities, the old system of 
numbering standard sheets b}’’ provinces will be discontinued and one series of 
numbers will in future be employed for the whole of the maps of India and 
adjacent countries. 

Owing to the reduction in the size and shape of the i-inch standard 
sheets and to the abolition of the atlas sheets series and substitution for it of 
the degree sheets series this is rendered a comparatively easy matter, for 16 
I -inch standard sheets ulll in future make up exactly one degree sheet, nhile 16 
degree sheets will be contained in one sheet of the i -millionth series. Thus by 
giving a number to each (1 -M) sheet, letters from A to P to each of its component 
degree sheets and an additional number i to 16 to each of the i-inch 
standard sheets, these letters and numbers having definite positions in the j-jM 
map in which the} fall, we shall be able to locate and ask for any (j-M) one to 
a Million sheet, degree sheet or idnch standard sheet by reference to a 
single index map for the whole of India ; but in order to simplify matters, index 
maps for each r-M map showing its component degree and standard sheets 
will be prepared . 

15. 1 he production of these 3 series, each map of which covers an area 
of either 4“, 1° or 15^ Latitude and Longitude according to the series to which 
it belongs will enable us to publish atlas volumes of convenient dimensions. 

Thus the degree sheet atlas series would consist of a (i-M) one to a 
Million sheet followed by its 16 component degree sheets, while the i-inch 
atlas series would consist of a degree sheet followed by its 16 component 
standard sheets and in time these atlases might be supplemented by an index of 
the village and other names sl^pwn on maps. 

16. The Department is at present quite unequal to coping with the 
work suggested for it and it will take several years before it will be possible 
to train the required number of native surveyors, though it will be a compara* 
tively easy matter to procure the necessary number of Imperial and Provincial 
officers* 

jy. The increase in the field establishments And consequent increase in the 
yearly outturn of mapping will sw ell enormou^ the w^ork of the reproducing 
offices and their present organists^^ is unsuite^*to cope with it, but it is hoped 
by re-anangement that it may bc'q>v;;Jjble ^ carry out all that is necessary 
without any material increase in expendUmt-'I'^ut w’hen it is remembered that the 
sur\*ey and preparation of a i*inch standard sheet for reproduction amounts 
probably to not less than R 10,000 and that the cost of reproduction by helio- 
•zincograpliy amounts to approximately but R84 per hundred copies, it would 
seem advisable not to fear some extra expenditure under the latter head, but 
rather to endeavour in every possible way to make our. resultant maps as good as 
possible by employing the best methods that are at our command. 

18. It is understood that all the sheets of the i-M and degree sheet 
series will eventually be engraved and possibly a large number, if r.ot all, of the 
1-inch standard sheets. 

19. Great trouble is experienced in getting good lithographic stones and 
a considerable number of “ faked ’* stones have broken up under the pressure of 
continuous printing. 

20. Many, complaints have from lime to time been made in the Deparfment 
rf the qtialily cf the paper on which our maps arepriritedand one of the greaUsJ 
difficulties to be contended with in the printing section is registration. 



Tl)is difficulty will be much more felt in the future tviicn \vc shall have to 
print our maps in 4 or 5 colours instead of at the most 2, which was the custom 
tor the topographical maps of the past and some special arrangements seem 
ne'cessary to insure an adequate supply of reliable paper from England in future. 

21. Perhaps the most difficult problem that a Surveyor General of India 
has to deal with when attempting to survey and map on an uniform system n 
vast country containing such mountain ranges as the Himalayas and such plains 
as those of the Punjab, Bengal and Rajputana with such elevated plateaux as 
Baluchistan, etc., is to decide on a vertical interval between contours on any 
one scale that will suit all classes of country and meet the requirements of the 
people for whom the maps are most useful. 

The scale with which we are at present most closely connected is that of 
I inch=i mile. For ordinary purposes it is probable that an interval of 50 feet 
between the contours would be sufTicient, though a much smaller interval would, 
in flat or gently undulating ground, be much more valuable; but \n the massive 
hills and mountains of India, to attempt to show contours at such intervals would 
be impracticable and utterly disproportionate to the value of the labour involved 
in surveying them. I believe that no system has yet been evolved by any country 
which deals satisfactorily from a systematic and artistic point of view with (his 
question. If any light can be thrown on this question by any student of the 
subject, his conclusions w'ould be most gratefully welcomed. My present 
suggestion is to show on each map a coloured line below which contours may be 
accepted as representing difTcrences of level of 50 feet and above \^hich the hills 
will be merely artistically defined, as great a number of heights being shown on 
the hill tops, at passes and along the ridges and where possible on spurs, as may 
be convenient. 

22. It must be recognised that in an enormous area such as India, cut up 
as it is by so few permanent roads or railways, and inhabited by but few wealthy 
or educated communities, it is out of tlie question to hope to be able to either 
establish or maintain bench marks on the scale found to be possible in European 
countries, without involving the country in an ever-recurring expenditure of con- 
siderable magnitude and no survey that is made at the present time except in 
highly cultivated tracts can be so made as to insure a re'-survey being carried out 
from the marks that may be found on the ground hereafter, without very con- 
siderable expense and revision. 

23. In the Ganges valley, the plains of the United Provinces and of the 
Punjab, the village trijunctions will, let us hope, always be maintained and will 
thus form permanent marks on w'hich to base ^ur sur\’eys, but in the less 
populated tracts and in the hills no such marks are of any practical value to 
a surveyor working on the small scale on which it is proposed to survey the 
country, and every succeeding generation of surveyors will have to clear and 
supplement such of the old marks as may be found on the ground before k can 
attempt to revise the maps. 

24. The courses of the rivers and even of comparatively small ones 

arc absolutely unconfined in theVolains of India and the mfiuence they exert on 
the features of the country canlViardly be_ r^.*ii:led by persons not engaged in 
the actual preparation of maps '^^^rf^ular district. As a consequence it 

will probably be found in the futur?^^^ in the past that the maps of one year 
cannot be satisfactorily joined up with those of an)" previous years, where rivers 
are involved. To attempt to revise maps yearly or even at intervals of ten years, 
lit)wever, for the purposes of co-ordinating adjacent maps would be out of the 
question and in consequence the Committee recommended limiting the revision 
of the maps during the first period of 25 years to the insertion of fresh roads, 
rail-roads and canals, but the construction of either new roads, rail-roads or 
canals involves a large increase of population and consequently the growth of 
new villages and other artificial works and the conversion of jungle or waste land 
into cultivation — all or any of which changes render maps immediately obsolete 
and some\\ hat misleading, and it would seem necessary to make the occasional 
revision more frequent in areas in which important changes were from time to 
time occurring. 

23. One very satisfactory point in the Committee's report is the recommend- 
ation that the scientific w’ork of the Department should not be curtailed beyond 
the handing over to the local authorities of the tidal observatories and work 
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connected wkh them. It would probaby hoover be found impossible to 
find at the various porLs officers capable of carrying out the v/orh, and a central 
office under a special officer would in any case be necessary. The effect of 
‘iuch a transfer would have no practical effect on the topographical work of fho 
Survey of India, as it does not even now claim the ^Yhole time services of even 

one Imperial officer. , .r 

The Committee recommended that the present strength of Imperial officers 
attached to this brancli should be increased by two in order to meet present 
requirements. 

c6. The photozincographic office, Calcutta, labours under great difficulties at 
the present time. Its establishment is a fixed one and there is no elasticity : 
there is no supply of trained men in India capable of dealing witfi any of the 
technical duties, from which this office could recruit its members or fill its casual- 
ties and consequently except in the case of men specially recruited in England 
10 fill the more important posts every member has to be trained in the office 
itself and uhile under training occupies a post that should be filled by a com- 
petent man. Further there is no regular supply of work and purely departmental 
work has constantly to be set aside in order to comply with the urgent demands 
of other Government offices and department.s, and the Survey of India work is 
consequently almost invariably in arrears. 

There is urgent need for reform and a compl|te reorganisation as regards 
the distribution of the work and the payment of the employees and it is hoped that 
this will shortly be effected. 

27. Under the present organisation the drawing and reproducing offices 
are under different officers and are entirely independent of each other. They 
are under different roefs and consequently a certain amount of friction is inevi- 
table. In any re-organisation it would seem advisable to place these offices 
under one authority each as a section of one and the same office. 

28. I he work of the Drawing and Reproducing offices during the year under 
report was very materially interfered with by the work thrown on them by the Survey 
Committee. This is not tangible but is none the less real, and all members in boili 
offices did their utmost to supply all the information that was required of them. 

eg. I do not consider the shortcomings of these offices are due to the 
inattention of the assistants, who have worked well in as trying a climate during 
the greater part of the year, as any in the world for Europeans, but that they 
are d^ue to the system. There can be no doubt that a move to some station where 
the climate is better and the fluctuations in humidity are less frequent and sudden 
will materially improve the w^rk and enable a greater out-turn to be produced 
yearly. 

Inspection Tours of Administrative Officers, 

30. Colonel Hobday, I. A., Officiating Surveyor General, left Calcutta on the 
20th March forDehra Dun, wffiere he inspected the offices of the Superintendent, 
Trigonometrical Surveys, and the Superin tendenjf Forest Surveys. From there 
he proceeded to Rtiwalpindi ^ the ist Aprir to inspect the field w'ork of 
No, 18 Party and of the Cantor?f5$;;nt Section No. 15 Pnrty. He returned 
to Calcutta on the t4th April. Oiv*tv^[^st o^May he proceeffisd to Simla and 
on the 4th idem handed over charge of the'Vfflce of Surveyor General to Lieut- 
enant-Colonel Longe, R.E., who remained at Simla till the 14th July, during 
which period he inspected the recess office of No. 18 Party on several occasions. 
He left Simla on the July ^nd arrived at Dehra Dun on the following day 
While at Dehra Dun he held a conference of Survey oflicers which discussed 
various questions in connection with the future preparation and reproduction of 
standard maps and other questions connected with t^he Depart menu On the 
■^6th lulv he proceeded to ^lussooree and inspected the offices qi Nos. 14 and 
Parties and the North-West Frontier Drawing Office located In that station. 
On the QlU August he left for Bhim Tdl to see whether suitable sites for the 
location of a dmwing office and for the recess quarters of field parties could be 
found there. He proceeded to Naini Tal on the 15th and inspected the Draw- 
ing Office there and also conferred with the Secretary to the Government of the 
\*nued Provinces and the Superintendent, Provincial Surveys, regarding future 
survey work in that province and the future of the Dratving Office and returned 
to Calcutta on the 24th August. He had intended to inspect the offices at 
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Bangalore and Poona, but was compelled to abandon this trip and to proceed 
again to Mussooree to settle the composition and field programmes of Kos. is, 
14 and 15 Parties until the isih October when he proceeded to Dehra Dun, 
While in Mussooree he again inspected the office of No. i Party and the Korili- 
West Frontier Drawing Office on several occasions. While at Dehra he inspected 
the office of the Superintendent, Forest Surveys, and that of No. 20 Party, and in 
connection with the Superintendent, Forest Surveys, prepared a scheme' for the 
future working of the Forest Survey Branch parties which was duly submitted 
to the Government of India. He returned 10 Calcutta on the colh October. 

31. Lieutenant-Colonel Hodgson, while officiating as Deputy Surveyor 
General, inspected Nos, 1 and n Parlies in the Central Provinces and BcrJltr 
during January 1905 and inspected the work of two Provincial officers and two 
surveyors in the field. Before returning to Calcutta he proceeded to Lucknow 
to meet Captain Coldstream, Superintendent, Provincial Surveys, in the United 
Provinces with a view to discussing various matters with him in connection with 
the future conduct of surveys in ihose provinces. Colonel Hobday after 
handing over the office of Surveyor General to Lieutenant-Colonel Longe at 
Simla in May 1005 proceeded to Dehra and inspected the progress of the^ibet 
mapping. He then proceeded to Mussooree and inspected Nos. t and 14 Parties. 
Thence he proceeded to Darjeeling and attended a conference of the Board of 
Revenue of the Lower Provinces, wiien proposed changes in procedure (which 
have since been carried out) were discussed. 

In June he inspected the four field parties recessing at Bangalore and the 
Bangalore Drawing Office. 

32. Lieutenant-Colonel Burra rd, Superintendent, Trigonometrical Surveys, 
proceeded to Kardchi and inspected No. 12 Party (Sind) in March 1905. lie 
visited Mussooree in June 1905 and inspected the detachment of No. 25 Party and 
in September 1905 he inspected the recess offices of Nos. 23, 24 and 26 Parlies. 
He also inspected Nos. 22 and 25 Parties (Tidal and Levelling) and the Survey 
Training School during the )’'ear from lime to time. 

33. Major Gordon inspected No, 20 Party in the field in Burma and also 
the detachments of No. 9 Parly working in Assam, Bengal and Burma. He 
inspected the recess offices of No, 17 Party at Poona, No. 20 Party at Dehra 
Ddn and No. 19 Party at Bangalore. While at Bangalore he attended a con- 
ference held by direction of the Madras Government, at which the Consen’a- 
tors of circles and the Deputy Director of the Madras Revenue Survey were 
present to discuss matters connected with forest surveys in the Presidency. 


DISTRIBUTION OF FjELD PARTIES. 

34-. Field operations were carried on by 23 parties and 2 detachments; of 
these 9 were employed on topographical surveys, 4 on forest surveys, 5 parlies 
and 2 detachments on cadastral surveys, i on triangulalion, and 4 on sciertific 
operations. In the following stAement the whole of the operations are grouped 
according to the nature of the '\tk on which parlies were employed. 
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OUTTURN. 

35. The tota) outturn of detail surv^ey during the year amounts to 121,5^8 
square miles which includes 88,850 square miles of geographical surveys; the 
area surveyed during the previous year amounted to 58,464 square miles which 
included a geographical survey of 24,100 square miles ; the total area triangulated 
is 28,230 square miles against 22,496 last year. 

The total area traversed for cadastral purp’oses is 7,645 square miles, 

325 square miles in the United Provinces, 6,3 26 square miles in Bengal, 645 
square miles in Burma, and 32 square miles in the Central Provinces and tfo 
square miles In Assam. 
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TOPOGRAPHICAL SURVEYS. 


36. During the year under report the locale of operations of No. it Pany 
was changed for the year from the Shan States to the North-West Frontier; with 
this exception, the work was carried on in continuation of previous years. 

37. Punfab. — No. t8 Party continued the supplementary surveys in the 
province on the 2rinch scale, utilizing and verifying the detail compiled from 
settlement tnasavts fitted together by means of traverse points. The area 
completed wms 1,511 square miles in Multdn and Muzafiargarh districts. 
The originally sanctioned programme had to be considerably modified on account 
of a special 6-inch survey which the party was ordered to make for the mili- 
tary authorities on which the most experienced surveyors of the party were 
employed, 

38. United Provinces of Agra and Ottdh. — No. 14 Parly topographically 
surveyed on the 2-inch scale an area of 1,908 square miles, and completed 
518 square miles of revision and supplementary survey in districts, Allahabad, 
Fatehpur and Cawnporc. The surv^ey of the first two districts mentioned above 
is now complete. No. 8 Party completed 167 square miles on the 2-mch scale. 

39. Central Provinces, — No, i Party completed the supplementary topo- 
graphical survey on the 2-inch scale of 2,719 square miles, and 483 square miles 
were surveyed by No. 2 Party on the same scale, 

40. Sind, — An area of 3,937 square miles was topographicall}' surveyed by 
No. 1 2 Party in this province. 

41. Baluchistan and NortliAVest Frontier Province, — An area of 1,509 
square miles was topographically surveyed by No. 15 Party and 982 square miles 
were completed by No. 11 Party. 

Burma, — Nos. 3 and 10 Parties were employed on topographical surveys 
in' Burma and surveyed 7,513 square miles on the i-inch scale, of which 4,365 
square miles consisted of supplementary survey and 1,070 square miles on the 
Burma-China Boundary. 

43. Bengal, — The survey of the bed of the Kosi river on the 4-inch scale 
was continued and 252 square miles was completed during the season in con- 
junction with the cadastral survey in the Bhdgalpur and Purnea districts. 

In the Backergunge Sundarbans 227 square miles were surveyed on the 
4 -inch and 93 miles on the 2-inch scale. 

44. The total outturn for the year under the head of new topographical 
survey and supplementary survey on the scale amounts to 20,582 square miles as 
follows : — 


Punjab , ' , 

United Provinces 
Central Provinces 
Sind 

Baluchistan and North-Wcsi :r 

Burma 
Bengal 



Square milej. 

^i593 
3,202 

3.937 
2,49 < 
7t5i3 
57 - 


forest SURVEYS. 


45. The operations of the Forest Survey Branch are fully reported on 
in the Forest Survey report and are therefore only briefly mentioned here. 
They were generally in continuation of those of the previous season. By 
the end of next year the survey on the 4-inch scale of the most important forests 
in the North-West Frontier Province, the Punjab, the United Provinces, and in 
the Central Provinces, with the exception of Herar, will have been completed. 
In Burma, Assam, and in the Central Provinces the local Governments have, at 
the instance of the Inspector General of Forests and with the approval of the 
Surveyor General, agreed in principle to the remaining forest areas being survey'cd 
on the 2-inch scale, the cost of such surveys being borne by the Survey of India. 
In Bengal the only important forest tracts for which special surveys are no'.v 
required, are the extensive reserv'es in the Sundarbans ; as special training and 
arrangements are necessary for this work, it is proposed that it should be carried 
out by one of the Revenue parties at present employed on the survey of the 


20 


PART I. 


nan-forest portions of the delta. These proposals are in accord with the recom- 
mendations of the Indian Survey Committee. 

46. The Madras Government has been approached with a view to a similar 
policy being adopted in that Presidency. 

Jn Bombay forest surveys are so far advanced that no change in the 
present general programme is contemplated. 

47. Afadras. — No. 19 Party in addition to triangulation and traversing 
surveyed an area of 750 square miles on the 4-inch scale in Ganj^m, Godavari, 
North Coimbatore and South Canara. A test survey on the i-inch scale over 
an area of 135 square miles was also made for the Indian Survey Committee 
and a surveyor was lent to the Madras Government to assist in the demarca- 
tion of the Mysore — South Canara boundary. These operations to a certain 
extent affected the outturn of 4-inch purveys and consequently ihe cost rales. 

48. Bombay. — No. 17 Party in addition to triangulaiion, surveyed an area 
of 187 square miles on the S-inch scale in Ndsik and Th^na and of 597 square 
miles on the 4-inch scale in Nasik, Khdndesh and S^tdra. A portion of the 
boundary between Khdndesh and the Barwdni State was also traversed at the 
request of the Bombay Government. 

49. Burma. — No. 20 Party sur\^eyed an area of 680 square miles on the 
A-inch scale in Upper and Lower Chindwin Pakokku and Thayetmyo districts. 
Two strong detachments of No, 9 Party were also employed in Burma 
and surveyed an area of 501 square miles in the Irra^Yaddy basin chiefly in 
Kalha and Shwebo. A large area was also traversed and tiiangulatea in 
advance by both parties. Recent forest surveys in Burma have brought to light 
the rapidity with w'hich the coast line on the western side of the GuH of 
Martaban is advancing, the margin of the sea being now at some points as much 
as 6 miles fcom where the surveys of 12 years ago show it to have been then. 

50. Bengal. — A detachment of No. 9 Party completed the survey ‘on the 
4-inch scale of the forest reserves in Angul, an area of 232 square miles. 

51. Assam . — In Assam an area of 14S square miles of forest w'as 
surveyed on the 4-inch scale by No. 9 Party in* the GAro Hills, Nowgong and 
KAmrup in addition to traversing and triangulation in Darrang and Sibsdgar. 

52. Punjab and North-West F7‘ontter Province. — A small deiachment 
of. No. 9 Party under a native surveyor was employed throughout^ the year and 
completed the survey of an area of 202 square miles chiefly in Jhelum and 
HaZilra. 

53. Traversing and triangulation were carried out in advance of detail survey 
in Berar and five surveyors were lent to the Forest Department for the purpose of 
surveying the boundaries of recently demarcated mica-mine grants in iCodarma. 

54. Except in Madras the cost rates do not call for special notice, being 

as a rule practically the same as for last year. In Madras the outturn for 
the year is the smallest and the cost-rates are the highest that have been 
reported in No. 19 Party for many years and ibis state of affairs cannot be 
altogether satisfactorily explained by the und/ubted disadvantages which this 
party suffers from in respect scattered tare of the work and the difficul- 
ties of supervision ; ihe work inAnhealthy tracts generally remote 

from villages ; it is of a monotonou^V^^^i^er and extremely distasteful to the 
class from which the sur%-eyors are r^uited, and continued ill-health has 
helped to discourage them. The work however is generally of good quality, 
and it is hoped that better results will be obtained next season. 

The total outturn of topography done by the Forest Surrey Branch during 
the year was 3,358 square miles made up as follows : — 

Scale 4-inchrs =1 mile . . . , 3ir7r square miles. 

II 8 „ =1 mile .... 187 „ 

CADASTRAL AND TRAVERSE SURVEYS. 

55. One parly was employed on cadastral and traverse operations in the 
United Provinces, three parties and one detachment in Bengal and one party 
in Burma. One detachment was employed on traversing only' in Assam. 

56. In the United Provinces in the Moradabad district, 323 square miles 
were traversed and 349 square miles surv'eyed cadastrally'. Three hundred and 
nineteen square miles of previous cadastral surveys on the 16-inch scale vrere 



SUMMARY* 


U 


revised and ihc records written of 895 square miles. The cadastral maps were 
revised and the annual records written of 720 square miles in the B 5 nda district 
and of 782 square miles in Hamfrpur district. The survey of Cawnpore city 
done in 190002 on the 64-inch scale tvas revised and a sun*ey on the scale of 
24 inches to the mile w'as made of an extension of the Hupur Remount dep6t 
area 1*6 square miles. 

57. In Bengal 935 square miles were traversed for topographical survey and 
5,388 for cadastral survey; 4,476 square miles were surveyed cadaslrally on the 
16'inch scale and the records wTitten of 4.507 square miles. 

The sun'cy of the suburbs of Calcutta and Panchdnnagr/rm Government 
Estate was continued ; 3 square miles were traversed and surveyed on the scale 
of 32 inche.^ to the mile and 2 square miles surveyed on the scale of 50 feet to 
the inch. The records of the entire area were written. 

58. In Burma the survey of the P.Tk6kku district was continued ; 747 square 
miles were traversed and 819 square miles surveyed on the i6dnch scale. 

The survey of the town of Rangoon was extended over an additional area 
^of 9*3 square miles. 

59. In the Central Provinces an area of 32 square miles consisting of forest 
excisions and scattered villages was traversed by one of the topographical 
parlies for survey by local agency in the Chdnda and Hoshangabad districts. 

60. In Assam 60 square miles of tea grants and 20 square miles for survey 
by local agency were traversed. In addition 28 linear miles w’ere traversed along, 
the Dibru-Sadiya railway, 

61. The total areas traversed and surveyed cadaslrally are as follows; — 
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65. Tidal operations were continued b}’ No. 25 Party, observations being 
recorded at nine stations. 

Leveling operations were carried through Sind along the left bank of the 
Indus, During the recess season a second levelling detachment was organised. 

66 . Four detachments of No. c6 Party extended the field-work of the 
magnetic survey over different portions of the country. The base station at 
Toungoo was opened during the year and is now working satisfactorily; in the 
original design of the magnetic survey, five base-stations were included and 
they are all now at work. 

GEOGRAPHICAL SURVEYS. 

67. Under this head are included surveys and reconnaissances W’hich arc 
e.xecuicd on the -J-inch and smaller scales. The survey detachment with the 
Somaliland Field Force completed an area of 1,253 square miles on the ^--inch 
scale and 17,687 square miles on the ^-inch scale. A narrative report of this 
work from its commencement in 1903 will be found in the appendix. The maps 
were prepared by Captain Beazeiey in England and have not been published by 
the Survey of India. 

Captains Ryder and Wood, R.E,, completed 40,000 square miles of survey 
on their return journey from Gyang-tse vi'd Shi-ga-tse and Gartok to Simla, 
This, although actuall)'- surveyed during the year under report, was fully described 
in the General Report of last year and is only mentioned here. 

The survey detachment with the Seistan Mission completed42,ooo square 
miles, of which 15,000 square miles were reported last )'ear. 

One native Provincial officer and three Surveyors were detached from No. 10 
Party (Burma) to accompany two expeditions despatched by the Burma Govern- 
ment to determine and demarcate the Burma-China boundary, and 1,070 square 
miles were surveyed on the i-inch scale and 2,970 square miles on the ^-inch. 
The i-inch survey included the road from Bhamo to Tengyueh (Momien). One 
Sut^'cyor was sent with Dr. Stein and another with Mr. Lorimer. 

HEAD-QUARTERS OFFICES, CALCUTTA. 

68. The general direction of these offices remained in the hands of Colonel 
F. B. Longe, R.E., except for the period from loth November 1904 to 3rd iMay 
tpos, when Colonel J. R. Hobday directed the offices. The Surveyor Gene- 
ral’s and the Mathematical Instrument Offices were under Brevet Lieut-Colonel 
T. F. B. Renny-Tailyour, R.E.; the Drawing, Engraving and Map Record and 
Ibsuo Offices under Major W, j. Bythell, R.E., and the Photo.-Litho, Office under 
Mr, T. A. Pope, throughout the year. 

69. Dr arcing Office . — The General Section has, throughout the year, con- 
tinued the work of the compilation and preparation of the general maps together 
with their revision, and the addition of new material to the sheets of tlio Atlas of 
India for the Engraving Office. A large amourp of work has been done on the 
standard sheets by the addition of new materi^and by their general revision 
when new editions and reprint^SK^e required, 

One hundred and eighty-one tl\/^Atlas of India have been brought 

up to date for the Engraving Office 'by ^-^itions and corrections to raihvays, 
roads, canals and boundaries. Eight sheets have been similarly prepared to be 
printed after transferring to stone in the Photo.-Litho. Office. The hills of four 
sheets have been brush shaded as samples for the engravers to work from, and 
the brush shading of five more is in hand. 

Eleven general maps of India on scales ranging from 32 miles to 256 miles 
to the inch have been in hand during the year, and of these, new editions of the 
32 and 64-mi!c maps should shortly be ready. The publication of these, which 
as noted in last year’s report at paratrraph 43, had been considerably delayed was 
again retarded by extensive boundary changes in the Central Provinces, Bengal 
and -Assam. ’ 

Seventeen sheets of the map of India and adjacent countries on the scale 
of were in iiand, and fourteen were published or under publication. 

’ Thirtv-.^^cven sheets of provincial maps, on the scale of 16 or 32 miles to 
the inch, l-.ave been in progress during the year, of which sis. were new publica- 
tions and three new eddions. Of the total seven v.^ere published or under 
puhUcatic!). 
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Sixty-one district innps ontlie quarter inch to tlie mile scale were broui>hi 
up to date or completed; of which twenty-one were published; and t\venty*one are 
under publication. Ten of the above are new publications, and five new" editions. 

The large tot«'il of two hundred and eighty-six Standard Sheets on the 
I -inch scale have been in hand during the year, of which one hundred and fortv- 
one have been published, and sixty have gone to press for publication. Of the 
above thirty-one are new publications, and thirt)-lwo are nrw editions. Seventy- 
nine of these sheets were of Central India and Rajputana, ihirty-fuur of Bombay, 
forty-six of Burma, twenty-nine ol Madras, forty-four of the Nonh-West Trans- 
Frontier and sixteen r f Bengal, 

Four of the Burma Degree sheets on the quarter-inch scale were in hand 
during the year and all were sent to press for publication. 

Twenty-six Administration Report maps on the scale of eight miles to the 
inch were in hand during the 3xar, of which twelve were published, four arc 
under publication, and ten are in hand. 

Tw’enty-three Index maps were in progress. Of these, ele^en were brought 
up to date and published, seven were completed and published for the Survey 
Committee, and the remainder are rither under publication or in hand, 

A total of one hundred and thirteen sheets of large scale plans of cities 
and Cantonments have been dealt with, of whicli sixty-three were pubbshed, 
twelve are under publication, twenty-six have been brought up to date for publi- 
cation, and twelve are m hand. Some thirty miscellaneous maps have also been 
dealt with, whilst two triangulation chans have been publislicd, and nineteen 
are under publication. 

As usual the demands for extra-departmental wcrl; in this Section have 
been very heavy, entailing the permanent loss throughout the year of ilie 
services of a considerable number of skilled droftsmen who might, could this work 
have been carried out elsewhere, have been employed on purely departmental 
work. The arrear.- mentioned in paragraph 44 ol last year’s report liave, if any- 
thing. increased, and there seems to be no possibility now of copmg with them. 

The Postal maps have constituted a heavy item of the extra-departmental 
work, as those of no less than six provinces, involving an aggregate of one 
hundred and ten sheets have been dealt with. The Postal map of Bengal has 
been published, and those of the Central Provinces and United Provinces are 
under publication. 

70. The “ Examining Section has passed 2.352 sheets and has carried out a 
considerable amount of miscellaneous w'ork, such as the supply of geographical 
data to various ofiicials, computation of graticules, notes on orthography of 
names, etc, 

71. In the Revenue Section” four hundred and seventy-three sheets have 
been dealt with, of which one hundred and thirty-eight are new publications. 
Sixty-three are new* editions, and one hundred and seventy-sev'en are reprints. 
Ninety- five plans and tracings of villages have been supplied to Local Govern- 
ments. The 13S new’ publications were ail received from Drawing Gfiices else- 
where or from the field parties. These w*ere cursorily examined and sent to press. 

The preparation of one inch>Standard Sheets of Bengal from old materials, 
mentioned in the second section paragraph 46 of last year’s report was stopped 
on the 15th of July by order ^'the Sur^’cy Committee, and the Provincial 
Officer in charge and the ten draftsmen comprising the ‘'Arrears Section,” as it 
was called, transferred elsewhere. During the year the draftsmen were employ- 
ed they showed considerable improvement in drawing, and completed 34 sheets 
in all. 

All the computations of the Goddvari Detachment’s w'ork, comprising the 
work of two field seasons, were examined in this Section ; and a very considerable 
amount of typing has been carried out on the original traces of the Survey. 

Two thousand four hundred and ninety-seven pgcs of traverse daia have 
been copied and examined and supplied to local or district officers, the majority 
of the work falling in Burma. 

The miscellaneous work of this Section has been very heavy throughout 
the year and included the preparation of full statements showing the area, 
season, scale and date of every class of surrey in each province and district of 
India and Burma from the year 1S30 to the present date. Tliis statement was 
prepared for the Survey Committee. The. number of applications received 
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from private individuals for copies of maps, etc., during the year amounted to 
1,146, in response to uhich 2,008 authenticated copies were issued, the 
Government fees realized thereon amounting to Ri,225«S>o, 

72, In the O (lice Copy Section, the formation of which was noted in the last 
section of paragraph 46 of last year’s report, a total of 25,352 coloured copies 
of maps were examined and passed. Nine hundred and tweniy-six sheets were 
coloured (or ofiice copies. One thousand eight hundred and seventeen office 
copies on various scales were corrected, and 549 were examined and certified. 

73. Office . — The outturn of work completed by this office is 
much the same as last 3’ear : — 

Five new quarter sheets of the Atlas of India, Nos. 21 N. W., 25 N. E„ 
36 N. \V., 40 S. E., and 59 S. E., Punjab 16 miles without hills in four sheets 
and sheets 86 and S7 of India and adjacent countries on the one-millionth 
scale have been completed and published, the last two sheets being engraved 
for printing in black and brown. 

The new map of India on the 64 -mile scale is in hand, two sheets Nos. 2 
and 3 for outline, and sheet i for the insertion of G. T. points. The duplicate 
n ap on the same scale is having the hills completed on sheets i and 2, Sheet 
4 has been completed in outline and writing, and the hills will now be put In 
hand. The original map has had the railways brought up to date. The So- 
mite map has been in hand throughout the year with corrections to date. The 
corrections to the 96-mile map have been completed. The writing on the new 
skeleton map of India 128 miles has been completed, and corrections have been 
carried out on the map of this scale with hills. Corrections have also been 
carried out on the 192 and 256 mile maps, but all the maps of India must 
now have the boundaries altered on account of the territorial changes in Bengal, 
Assam and Central Provinces. The additions and corrections to the Himalayan 
Koule map have been completed, but as the hand-book is being revised, further 
corrections are expected before copies can be pru\ted. , 

The boundaries and district names have been cut on the i-inch = j6 mile 
provincial map of Bengal, and slight corrections carried out on the Central 
India agency map on the same scale. The map of the Madras Presidency has 
been undergoing final corrections before publication. The maps of Mysore 
(r-inch=i6 miles) have been in hand for correction. The writing on the 
i-inch = 32 mile Punjab is in progress. Thirteen provincial and seventeen dis- 
Ivict maps for Administration Reports, and four Index maps have heeu corrected 
and added to. 

Sheet 2 of the sixteen inch plan of Calcutta is being corrected. Some 
additional names have been cut upon the 6'^ plan of Calcutta, but it has now been 
stopped, as the spelling list supplied by the Municipal Corporation does not 
agree in spelling with the names placed on the streets. The 3" plan of 
Calcutta has been completed in outline and many of the street names, which are 
unlikely to^be changed, have been cut. 

Twelve new scale plates have been engraved, eleven miscellaneous plates 
cut and added lo, and seventeen Heliogravure plates for the Photo.-Uthd. Office 
have had titles and foot-notes engraved. / 

Seventy-one new quarter sheets of the A^j/s of India have had new mate- 
rial cut on them, 107 published quarter alW full sheets have been brought up 
to date, and 23 quarter plates have been projected or had borders cut. 

The copper plate printing office has worked well throughout the year and 
dSidfio impressions have been pulled. 

The steel facing section has dealt with 420 plates, and 46 plates have 
been correciea from the surface by electro deposition. 

^ 74» Phciograffiitc and Lithographic Office . — The total outturn of printed 
copies of maps, plans and diagrams, both for the Survey of India and other 
departments, again show's a slight falling-off as compared w’ith previous year’s 
results. Hie total number of copies printed was 912,349 as against 968,145 in 
1903-04 or 55^75 ^ copies less. This shortage is largely accounted for by the 
increased outturn of departmental maps, which w'ith their shorter runs involve 
much more frequent changes of plates. These last show' an increase on the 
previous year’s figures of 23,371 copies. The total number of departmental 
copies printed was 273,901, while of extra-departmental subjects, 579,573 copies 
Were produced. This last is a considerable reduction on the last year’s figures of 
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83,702 copies. Much outside work wImcIi wns unsuitable for immediate photo- 
graphic reproduction was declined, and it is intended to act still more on this 
line in future, ft is evident that many who now submit inferior work which 
entails redrawing here, could easily, if so disposed, send in work suitable in 
every way. 

75. In the Type Section there was a considerable increase in the outturn, 
the pulls amounting to no fewer than 2,292,749. 

76. In the Heliogravure Section, while an increased (61) number of plates 
was prepared, many fewer prints w'ere required from them, and the number of 
half-tone blocks required was also smaller than in the previous year, 51 having 
been prepared. 

Experiments have been carried on by Mr. Turner with a view of ascertaining 
if brush shaded hill originals can be satisfactorily reproduced pliotograpbically 
and utilized on our maps, and with a considerable measure of success. These 
ivill be continued, and will be described when a method has been finally deter- 
mined upon. 

The want of efficient European supervision has been much felt during the 
year. The additional Assistants sanctioned, thougl) on their way from England, 
had not arrived at the close of ilie year. The large increase of colour 
printing, owing to the adoption of colour in our standard sheets, will necessitate 
a large increase of work in the negative section, particularly in its retouching 
branch, and an increase in this establishment is inevitable. A belter class of 
workmen is also required if good results are to be expected, and the services of 
a skilled operator on glass may be necessary to instruct the men in the latest 
methods which apparently ar^e in advance of ours in this particular br.anch. 
The electric lighting plant for the illumination of the plan boards in the negative 
section has not )^et arrived, but is expected any day, and its installation should 
much facilitate the work during the short cold weather days and in the rains. 
As the present method of graining plates is far from satisfactory, beth as 
regards outturn and quality, an adaptation of the Block process is proposed. 
By this the ink is removed by turpentine and a caustic potash, bath, and the 
plate is then placed with sand in a trough rocked on a ball and socket join*, 
glass marbles are then run over the surface of the plate until it is properly 
grained. Plant for working the above is now being prepared at the Mint, and 
is shortly expected. 

77. In the Zinc Printing Branch the following were the more important 
departmental publications of the year. 

Eight sheets of the map of India and adjacent countries were published, 
300 copies of each being printed. The total number of standard sheets dealt 
with in the Negative Section was 375, and of these iSt were published, 14 being 
printed in two colours. The provincial map of Bengal on the scale of r inch = 16 
miles was published and 800 copies were printed, while maps of Simla and 
Jntogh and Aden Cantonment and of the Civil Station and City of Delhi 
and of Secunderabad Cantonment were issued. For the Director of Land 
Records, Gwalior, 7,400 copies on cloth of 60 sheets of the Central India and 
Rajputana Surveys were printed, extra paper copies being at the same time 
printed off for stock. Of the. Miliiary- Traffic Map of India on the scale of 
l-inch = So miles in four colour^lf'a further 1,500 copies, involving 6,000 pulls, 
were printed. Other extra-departmental work includes several maps for the 
Foreign Office. The map of India on the scale of i-inch = 32 miles showing 
railways with stations was also published, and 37 diagrams for the Irrigation 
Conference for the Public Works Department of which over 25.050 copies 
were printed. A telegraph chart for the Director of Indian Telegraphs was 
issued, as also nine districts maps for the Assam Gazetteer, and a map of N.igpur 
City” and Civil Station for the Executive Engineer, and 37 sheets of Pakukku 
Town- Survey for that Municipalit)’, 

7S, In the Litho. Section, the most important work has been that On the 
stones of the new map of India on the scale of i-inch =32 miles. Corrections 
have been made to all the outline stones and proofs supplied, and these have 
been again received with what it is hoped may be final corrections. The work 
on the hill stones has progressed as opportunity offered throughout the year. 
Sheet 1 is approaching completion, and when this and a little work required on 
sheet 6 is linished, all the stones will be ready, and it is hoped the map may 



be issued during tlie ensuing year. The provincial maps of Bengal on tbe 
scrile of i-inch = t 6 miles and i-inch 32 miles, and of Assam and ibe 
United Provinces on the scale of I'inch = 16 miles have also been in Innd. 
Tlie maps of the Madras and Bombay Presidencies on the scale of i-inch = 32 
miles have also been worked upon. Of district maps 36 have been taken up. 
Proofs of most of these have been submitted for approval, and iS have been 
printed off. For the Bengal Government separate in;ips of eich of the thirty 
Native States included in the province are being prepared on stone from copper 
plate transfers, and these are rapidly approaching completion. For the Foreign 
Office 36 maps have been drawn during the year, of which 30 have been printed 
off. Two Telegraph maps of India on the scale of i-inch = 32 miles in 6 sheets, 
and of i-inch=64 miles, have been worked on and printed off. The map of India 
on >he scale of* I inch = 80 miles showing railways, present and proposed, was 
corrected up to June 1904 and printed off, as was also the Railway Systems map 
in nine colours on the same scale. Copies of the military map of India and of the 
railway and canal map, both on the scale of i-inch = 32 miles and involving 
much colour printing, have also been supplied during the year. Among other 
maps four maps for the Director General of Remounts have been in hand as 
opportunity offered, final corrections with press order having been received. 
Five maps for Dr, Grierson’s Linguistic Surve)" have also been dealt with, and of 
these four have been completed while the remaining one is in proof. 

79. The Lithographic Printing machine, the arrival of which was noted in 
last year’s report, has been working throughout most of the year, but consider- 
able trouble has been experienced with it. The remainder of the machiner)' has 
given little trouble. The change of motive power, from steam to electricity still 
proves an unqualified success. A larger number of experienced pressmen 
for these expensive machines is however needed, and the marvel is that break- 
downs are not more frequent, bearing in mind the staff at present employed on 
most of them. All over the office a better class of man is required. Wages 
which would obtain good men Irventy years ago will not secure them now. 
At the same time really good work will never be obtained from staff until 
the officer in charge has greater powers to regulate the pay and promotion of 
his men. 

50. Afap Record and Issue Office. — Ninety- five thousand three hundred and 
eighty-seven sheets of an aggregate value of R 1,08,480 were issued during the 
year, an increase of 8,898 in number and of R 4,380 in value on last year’s 
figures. Of this total a sum of R 13,5 16 was realized from private sales. The 
clerical uork in connection with this office still continues very heavy, though 
there is a slight decrease on last year’s figures. 

Thj number of new' maps received for publication was 128, whilst 795 were 
published, of w’hich 296 were reprints. The number of original maps, volumes 
of records, etc., issued from store to other departments amounted to 5,831 of 
which 4,936 were received back again. 

The transferring cf the original Cadastral sheets from this office to various 
head-quarters of Local Governments or districts has been carried on steadily 
throughout the yean Those of 1 1 districts in the United Provinces of Agra 
aud Oudh, of 10 districts in Bengal, of 3 districts in Assam and cf one district 
in Burma, making a total of 44,861 sheets wer^ duly despatched ; 563 volumes 
of Field Area Statements ^Yere also despatched to various centres. This \vork 
is now practically finished as only 26 volumes of Cadastral maps and 182 
volumes of Field Area Stat-mienls of District Gorakhpur remain to be 
despatched to complete the transfer of these records. 

Tlie rack accommodation at Dehra for the storage of Forest maps has not 
yet been completed, and m consequence the transfer of the large scale Forest 
maps and the opening out and rc-storage of the special maps have had to be held 
in abeyance. 

The work of revising the catalogues has also had to be suspended, owing 
to the presence of the Survey Committee at Head-Quarters, w’hich threw much 
additional work on the staff, etc. 

51. Two extra clerks on a saUiy of R60 per mensem were appointed to the 
Map Record Office during the year. ’ ‘With this small addition to the staff and 
the temporary re-employment of the late Head Clerk of this office who had 
rttirtd in July 1904, a beginning has been made of a much needed overhauling, 
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re-arrangmg and re^classifying of the records and fair maps. For many years 
rhaps have been pouring into the ofTice, many of them in a most fragmentary 
condition and owing to this accumulation and the hitherto imperfect manner of 
registration, it has hot for a long time past been found possible either to 
accommodate the incoming new maps in their proper racks, or to keep pace 
with the grownng needs of the Department, New registers have therefore been 
opened out in proper classified order, and the registration of the standard 
sheets comprising in all some 5,000 maps has been got through during the year. 
The rc-arrangement of these by provinces will be undertaken as soon as space 
has been provided by the removal of other sheets. The work of overhauling the 
miscellaneous maps, plans and charts, general reports, computation volumes, angle 
books, etc,, is being steadily proceeded with and it is hoped that before very long 
all obsolete maps and plans will have been weeded out and re-rcgistcred, and all 
those that are current, listed and made easily accessible when required,J 

82. Maihcmaiical histrmncnt Office^ — During the year under report, /.£*., 
from I St April 1904 to 31st Afarch 1905, the large demands which were made on 
this office in the preceding year have been maintained. For each of the last 
three years the value of instruments, etc., issued was 1^3,10,348, 1^3.64,646 and 
R3,54 ,oo 5 respectively, and the value of repairs to instruments received for that 
purpose and returned in a serviceable condition was 1^30,242, R3 7,449 and 
^40,069 respectively. The value of instruments received from Government 
officers when no longer required’* during each of the last three years was 
R64,998, R 74,066 and 1^85,994 respectively. 

The book value of the stock in the serviceable store in hand at the end 
of each of the last three years was ^4,72,065, R3,85,i45 and R3, 92.653 respec- 
tively. As this olfice receives no estimates from Government officers as to the 
probable number or class of instruments that they will require, it is impossible to 
keep this figure low and at the same time to comply satisfactorily with all the 
demands that are made. The privilege of being able to submit emergent 
indents on the Director General of Stores in addition to the annual indent has 
proved advantageous and since its introduction the value of the stock in hand 
has been greatly reduced. 

The book-value of the slock in the repairable store at the end of each 
of the three last years was R 1,80, 999, R 1,64,474 and R 1,46,734 respectively. 
This stock mainly consists of obsolete instruments of historic value and of 
instruments for which there is only a verj’ occasional demand ; the latter are 
consequently not worth repairing until an actual indent is received when they 
arc at once sent to the workshop, made ser\dceable and issued. Practically no 
instrument for which there is likely to be a demand remains in the repairable 
store for any length of time. 

The profit and loss statement ” for the workshop shows a profit. The 
number of men and boys employed at the end of each of the last three years 
W’as 255,320 and 352 respectively. The extension of the piecework system 
continues to give beneficial results and the value of the total work done in the 
workshop during each of the last three years was R 1,25,722, f^i»5o»5^7 and 
R 1,58,958 respectively. 

The value of instruments, etc,, manufactured in the workshop for the 
serviceable store during eacli of the last three years was R47,729, R57,o95 and 
R64,i8S respectiveli' ; this continStd increase represents a material 5a\'ing to 
Government, as the issue price of these instrumenis has been considerably 
decreased. The value of instruments, etc., purchased locall)' for the serviceable 
store during each of the last three years was R13, 329, Ri 1,641 and Ri4,405 
respectively. 

S3. The value of instrumenis, material, etc., obtained from England through 
the Director General of Stores during each of the last three years was R 1,01,594, 
Ri, 46, 509 and R 1,9 1, 1 13 respectively. These amounts must continue to rise, 
as there is no signs of the demand for instruments, etc., decreasing, and there is 
at the present time practically no resen'e stock in the repairable store to lali 
back on. 

BRANCH OFFICES, DEHRA. 

84. Trigonomcirlcat Surveys, — The superintendence of the Trigonometri- 
cal Branch was in the hands of Lieut.-Colonel S. G. Burrard, R.E., F.R.S., during 
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the year ! 904-05. Mr. J. Eccles, M.A., was in charge of the technical offices up 
to the 2nd May 1905. Colonel Burrard, R.E., then held charge of this section 
till relieved by Lieut. C. M. Browne, D.S.O., R.E., on the 24th May 1905/ 

Messrs. W. M. Kelly and J. H. Nichol, Extra Assistant Superintendents, 
joined on 24th March and ist May 1905 respectively. Ten Sub-Assistant 
Superintendents went through a course of training during the year. 

The Computing section supplied roanuscript data to 63 officers from the 
original records- Meteorological observations were taken as usual. 

The following computations were carried out - 

(a) The Darjeeling revisionary triangulation including the snowpeaks 
observed by Messrs. Barckley and Pocock, The results are 
required for incorporation in the Synoptical Volume of N, E. 
Longitudinal series. 

(i) The compilation of the N. E, Longitudinal series. Synoptical Volume 
was begun. 

(^) The revision of certain tables of the 4th edition of the Auxiliary 
Tables was finished. 

{d) The reduction of Lieut. Thomas’s work in Tehri-Garhwill, and of 
Major Ryder’s and Captain Wood’s work with the Tibet Mission 
was completed. 

(<?) A provisional adjustment of the triangulation of the Burma Coast, 
Mandalay Meridional and Manipur Longitudinal series was made 
for Professor Helmert- 

(/) A symbolical solution of equations for simultaneous reduction of 
spirit levelled heights was carried as far as the equations 
between indeterminate factors, 

(^) Computations in connection with the deflection of the plumb line and 
many other computations of astronomical latitudes were done for 
incorporation in the G. T, Survey, Volume XVIIL 

{h) One observed azimuth was computed and three others checked. 

The revised pamphlet of rainfall has been printed, and large portions of 
Volume XVlIl and of the 4th edition of Auxiliary Tables have been passed 
through the press. 

In addition .to those of^this office proofs sent by the Calcutta Office were 
also compared and examined. 

The necessary professional aid in connection with the protection of G. T. S, 
stations has been rendered by the Computing Section to the office of the 
Superintendent, Trigonometrical. Surveys, 710 stations were repaired by district 
officers at a cost of R3,933* 

An investigation was made by the Superintendent, Trigonometrical Surveys, 
of the azimuthal errors generated in the Principal Triangulalion. Por thts pur- 
pose La Place’s equation was formed at each of the Longitude Stations. 

In the Drawing Section eighteen Tibet maps, one magnetic, one astrono- 
mical, five triangulation charts and one .level sheet of Punjab were compiled 
and sent to press. Two sheets of India and Adjacent Countries. on the scale 
of 1 to 1,000,000, numbers 62 and 70 and 4 level sheets are nearly ready for 
press. ^ 

Fifteen level sheets, eleven frontier .mai^, .several diagrams for the Super- 
intendent, Trigonometrical Surveys, and other maps are in hand. 2,746 maps 
were coloured. ^ , 

Good progress was shewn in the work of the Photo.-Zinco, Section, 1,099 
maps and diagrams being photographed against 864 and 85,066 pulls taken as 
against $7,464 in the previous year. The photo-helio section carried on its work 
as usual. 

85. Forest Surveys.'^The. offices of the .Forest Survey 'Branch were 
under the superintendence of the Superintendent, Forest Surveys, and .were 
employed as usual on correspondence and Accounts, Computations, Area 
statements, the mapping of field supe)’s, the compilation of special Working 
Plans and other maps, the distribution of published maps and the upkeep of the 
Map Records of the Forest Department.’ 

During the year 480 maps were sent to press and ' 497 were published at 
Calcutta, Debra Dun and -Poona. 
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Fifteen thousand six hundred nnd tv;enty-two printed maps were distributed 
of which 8,476 were coloured and 3,142 mounted in book form. The work of 
this section of the ofTice has been nearly doubled since the formation of the 
Forest Survey Branch. 

A certain number of copies of each map published are now printed on cloth 
and these cloth maps have proved serviceable and convenient for use in the 
field. 

During the year a sum of R409 was realised by the sale of maps, but the 
demand for Forest Survey maps by the general public is not a large one. 

Among special maps compiled in this office were two of India on the scale 
of 48 miles i inch, one showing all forests under Government control, and 
the other the progress of Forest Surveys and Working Plans. 


PtrtontitL 

Mr. R. R. Dickinson, Extra Assistant Supcrinlcndcnl, isl grade, 
in charge. 

Mr. W. J. CDrnelius, Jatc Extra Deputy Bu perm I cndent (retired). 
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LOCAL DRAWING OFFICES. 

86. These continued the compilation of topographical maps at the following 
localities : — 

87. NorlhAVcsi Frontier Dra'soin^ Office^ The main w’ork of 

this office during the 
year has consisted in 
the fair mapping of 19 
standard sheets of the 
North-West Trans- 
Frontier series and the 

South-West Asia series on the scale of J-inch = i mile. Of these, 4 sheets 
have been submitted for publication and 9 for the preparation of cyanotype 
proofs, which will be sent to the military authorities for the classification of 
roads, and 6 are still in hand. 

One sheet of the Northern Trans-Frontier series on the scale of >J-inch= \ 
mile has also been prepared and submitted for publication. Good progress 
has been made with the '* Map of India and Adjacent Countries/’ scale 
Four of the five sheets of this map which were begun last year have been 
completed, the fifth is in hand, and work has been commenced on a sixth. The 
map of Turkestan, scale i-inch = 32 miles, has been projected, and work is in 
progress on the two Northern sheets. 

The miscellaneous w^ork has included the entry of Major Wanliss* route 
surveys in 7 of the J-inch sheets and 3 of the J-lnch sheets of the North-West 
Trans- Frontier series, other additions and corrections to 4 of the ^-inch sheets 
of the same series, and the colouring and examination of a large number of 
maps, index charts, etc. 

The total cost of the office during the year has been R 23,380-6-4. 

88. Bangalore Dravcing Ojjicc , — The compilation of the degree sheet maps 

of Burma from the x-inch standard maps of the topographical parties was con- 
tinued. Sheets Nos. 29 and 42 were completed and submitted to head-quarters 
for publication Sheets 31, 54 ^7 completed before the end of 

1905 and sheets 30 and 68, for which complete materials are available, are in hand. 
Sheets 27 and 28 have also been qpmmcnced, but materials are not available 
at present to quite complete them. Full materials will be available next season 
for the preparation of sheets 1 6 and 28. 

In addition to the above, four i-inch standard sheets of Burma are being 
rc-dr,*iwn in the new form for publication in 4 colours, Nos. 242-E., 243-E., 244-E. 
and X95-W. and sheet 339 has been re-drawn in the old form for publication 
in 2 colours. A special map in 3 sheets has been prepared on the i-inch scale of 
the road from Bbamo to Tengvueh and additions have been made to sheets 22 S.-E. 
and 23 N,-E. of the Northeast Trans-Frontier series on the J-inch scale. The 
special map of the Burma-China Boundary Commission, southern party, pubb'shed 
in 1900 has also been brought up to date. 

89. Local drawing omces at the following centres, carried on as usual 
the compilation of x-inch standard maps from cndnslrai sur^'cys, i. c., one at 
Naini Tal in the United Prorinccs, one in Bengal at Calcutta and a third in 
Assam at Shillong. The work done by these offices is contained in part 11 of this 
report. 
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PART I. 


ESTABLISHMENT. 

During the )'car, the Department lost the sciences of two of Its most valuable 
officers by the superannuation of Colonel J, R. Hobday, 1 ,A., and the retirement 
of Colonel R. A. Wahab, C.B., C,M,G., C.I.E., R.E., on account.of ill-health. 

Colonel Hobday was the last Imperial officer appointed to the Department 
before the amalgamation of the three branches in i S78. Having served with 
the 2 — 25th King’s Own Borderers and the 3Sth Regiment, Bengal Infantry, he 
was appointed to the Survey of India on the nth September 1874 and was 
attached to Central India Surv^ey as Assistant Superintendent until 187S when he 
proceeded on furlough. He was recalled in December of that year for service in 
Afghanistan and was attached to the Kandahdr Column as Survey Officer. In 
December 1870 he was invalided and on rejoining in April 1S81 he was attached 
to the Gujarat Survey under Colonel Haig. In November 1883,. he organized 
and took charge of a party for the survey' of the Andaman Islands, on the com- 
pletion of which he was placed in charge of the Survey detachments attached to 
the Upper Burma Field Force and conducted the Survey operations with great 
skill and energy under exceptionally difficult circumstances and was specially 
commended for the excellent services he rendered to the Intelligence Branch of 
the Quarter Master General’s Department and these were signalised his 
appointment to a Brevet Majority. From 1S91 to 1S97 he was employed on 
surve}’’ work in the Bombay Presidency and worked up his party to a high state 
of proficiency. He was transferred in February 1897 to the Head-Quarters 
Office, Calcutta, as Assistant Surveyor General and subsequently officiated as 
Deputy Surveyor General from rgth April to 9th November of that year, and 
from 27th May to 3rd September 1898 when he was confirmed in that appoint- 
ment. .He also officiated as Surveyor General from 9th November 1904 to 3rd 
May 1905. 

For hi s services in the field he received the Afghan and the Burma medals, 
he was mentioned in despatches and received a Brevet Majority. 

Colonel Hobday was an excellent officer, few men have the thorough know- 
ledge of practical surveying and power of executing surveys of all classes more 
highly developed in them than he had. He was an accomplished draftsman and 
of an enthusiastic temperament which communicated itself to his assistants and 
did much to keep them going under most trying circumstances, especially during 
the period immediately following the annexation of Upper Burma when an 
encouraging strong personality was necessary to keep the men at work. 

Colonel Wahab joined the Department on 8th January 1883. Except for 
short periods when he W'as attached to a cadastral party and the Head-Quarters 
Office, Calcutta, he was employed on frontier surveys throughout his service; 
He served during the first Afghan War from January to June 1879 as Assistant 
Field Engineer and Adjutant, Royal Engineers, Peshawar Valley Field Force, 
and during the second campaign from October 1879 to August 1880 as Assist- 
ant Field Engineer. He was attached to the expedition against 'Mahsud 
Waziris during April and May 1881 as Assistant Field Engineer and in charge 
R, E. Park. During 1883-84 he accompanied Sir R. Sandeman’s Mission to 
Khasan and Panjgur ; in 1884 he was with the Zhob Valley Expedition as 
Survey Officer. In 1S88 he was attached to the Hazdra Field Force ; in 1891 he 
served as Survey Officer with the Miranzdi and Hazara Field Forces; in ^ 
1892 he was with the Isazdi Field Force. During 1897-98 he was employed 
with the Tirah Expeditionary Force, where he was latterly Chief Survey Officer. 
From December 1901 to June 1904 he served as British Commissioner with the 
Aden Boundary Delimitation Commission. 

Colonel Wahab was appointed Deputy Surveyor General from 16th July, 
but owing to ill-health he could not come out to take up the appointment. He 
was an enthusiastic and accomplished sim^eyor; his services on the North-West 
Frontier are quite exceptional and his retirement is a serious loss to the Depart- 
ment at the present time. For his services prior to 1901 he received the Afghdn 
medal and both the Fronrier medals with clasps and the Companionship of the 
Indian Empire, while his work in connection with the Aden boundary delimitation 
has been rewarded by his being gazetted a C.B. and C.M.G. 

The following were appointed during the year; Lieutenant M. N. Mac- 
Leod, R.E., and Lieutenant F. F. Hunter, LA. 
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90. In the Provincial Scmce the Department has lost the services oC 
seven ofTicers during the year by the retirement of Messrs. C. H. Me A*Fce, 
J. McHatton, J. Bond, T. H. Dunne and S. O. Madras, by the death of Mr, 
E. F. Berkeley and by the resignation of Mr, H. I. Rice* 

gt. Six additional appointments in the Imperial service and twenty' in the 
Provincial servnee have been sanctioned, the latter to be filled up in two years. 

92. During the year under report an cs-ofiiccr of the Department, Colonel 
J* Waterhouse, I. A., was deputed as a representative of the British Govern- 
ment at the St. Louis Exhibition and he has contributed a veiy* valuable 
report on matters affecting surveys which will have been published under the 
orders of the Government of India before this report sees daylight. 




PART II. 


THE OPERATIONS OF FIELD PARTIES, 


TOPOGRAPHICAL SURVEYS. 

CENTRAL PROVINCES. 

No. 1 Party, 

93. The operations were in continuation of those of former seasons, end 
Pcn^ynttcl. consisted of a supple- 

Cr.ptnJn A. H. B. Home, R,E., Dep'JtySuprrinicndent, and f^rndc. — 
in cbarRC, c^ttepl while on examination leave, from 4ih Ucctmbcr I <>34 to 
lEih March 1005. 

AIr« \V» M. Kelly, Exlra Assistant Supcrlnicndcnt, isl fjrade, in charge, 
from 4th December 100410 iSth Ntarch TpoS- 

Mr, B, Dcrrill, Sub^AssIstanl Superintendent, iRt grade, 

Munsbi Jkbniuddin, K. S., Sub* Assistant Superintendent, jst grade, 

Mr. F. C. Glasp, Sub-Assistant Superintendent, 3rd grade, 

37 Surveyors, computers, draftsmen, etc. 


mentary topographical 
survey of maps com- 
piled on the scale of 2 
inches to a mile from 
cadastral surveys ckc- 
cuted by local agency 
and based on traversing 
carried out by the Sur\*cy of India, No Iriangulation was done. The cadastral 
maps were reduced by pantagraph and the details which \Ycrc entered on the 
plane-table sections in blue were examined and supplemented where necessary. 
The area thus surveyed during the season is 2,719 square miles and consists 
of the Central Provinces portions of sheets 29, 30, 47, 48, 61, 62, St and 82, the 
Central India portion of sheet 83 and the wdiole of sheets 64 and 65, 

94. Field work commenced on the 24th October J904 and closed during 
the early part of May, The field season w'as generally a healthy one. The 
country in sheets 29 and 30 was for the most part flat and open, with a good 
deal of land that has gone out of cultivation and is now covered with grass. The 
ground in the rest of the sheets was generally hilly and covered in places with 
forest or scrub jungle. The valley of the Nerbudda river in sheet 48 is 
well cultivated, but the immediate vicinity of the river is cut up by ravines 
covered with short thorny jungle which impeded progress considerably. The 
average daily outturn per man w*as o’6 square mile, and the cost rate Ri2*8 
per square mile, which is slightly higher than that of last season owing to the 
scattered nature of the work and to the time spent by the surveyors in examining 
the Forest Survey maps as explained below. 

95. An area of 866 square miles of rcser\*ed forests falls into the sheets 
that 'were suVv^eyed this season and is not included in the above outturn. These 
forests had been surveyed in recent years by the Forest Department on the scale 
of 4 inches to a mile, and the maps were reduced by photography to the 2-inch 
scale, and the details entered on the plane-table sections. These details were 
in some instances examined to a certain extent by the surv’cyors who did 
the survey of the adjoining tracts, and in others were tested by the supervising 
staff, and the w'ork generally fouq^ correct, but a thorough examination of the 
larger forests was not made, 

96. The traversing of forest excisions and scattered villages was continued 
as called for by the local authorities, and 25 plots w ere traversed enclosing 
an area of 32 square miles in the Chdnda and Hoshangabad districts, 

97. The mapping of standard sheets on the 2-inch scale for publication 
on the scale of i-inch to a mile has been completed as far as possible, but ow ing 
to various alterations that w*ere introduced after the close of field work in the 
form and graticule of the standard maps, in accordance with the recommenda- 
tions of the Survey Committee, most of the sheets surveyed this season require 
additional work in the field ; consequently it was only possible to submit to hesd- 
quarters for publication 2 sheets of the present season's work which arc both 
in the new form, Nos. 64W and 65W. All i-inch standard maps will in future 
be publisbcd In 4 colours, in the form of 15-rnmute squares, the graticule being 
brought into accordance with the latest value of the longitude of Madras. 
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pS. Seven sheets, Nos. 43,44, 46, 105, lop, 128, and 129, which were 
only partially surveyed last season, as topographical maps of portions of them 
were already in existence, have been completed this season by office revision 
of the old work and will be published as preliminary editions* The sj^stem of 
office revision which was described in para. 165 (2) of the report for 1902*03 
was strongly condemned by. the Committee and has been found to be extremely 
unsatisfactory in practice. It has therefore been discontinued, atid in future any 
old topographical work falling into sheets under survey will be thoroughly revised 
in the field or re-surveyed. 

99. In addition to the standard^ sheets, a map of Jubbulpore district has 
been prepared on the scale of ^ an inch to a mile for publication on half the 
scale in 2 colours. The preparation of district maps will now be discontinued 
and degree sheet maps will be prepared instead, as soon as sufficient reliable 
material is available. 

100. Combined triangulation and traverse charts are being prepared b}*^ this 
party on the i-inch scale for publication on the ^-inch scale. As such charts 
have not been prepared hitherto, one sheet only was completed and submitted as 
a specimen for the approval of the Surveyor General. 

101. The programme for next season consists of the supplementary survey 
on the 2-inch scale of cadastral and forest maps in sheets 66 and 67, and in the 
United Provinces portions of sheets 43 and 44, while a re-survey will be made of 
the portions of sheets 29, 30, 31, 32, 46, 47, 48, 6i, and 62 which are exterior to 
the Central Provinces. The composition of the party has, however, undergone 
considerable changes and a large number of men have been attached to it for 
training with a view to eventual employment in the frontier parties and it is 
possible this large programme will not be completed. 

102. The party was inspected by the Surveyor General during the recess 
and during both the field and recess seasons by the Deputy Surveyor General. 


BERAR. 


No. 2 Party. 


103. The party was newly formed this season for the further training o 
PeriQK7tti junior officers of the Imperial 

Capinin E. T. Rich, R.E., OfficiMing Depetj- Superinicndcnt, Provincial services after 

2nd prade, in charge to loth September 1^05. they have undergone prell- 

Slr. C. F. Ersktnc, OfTiciating- Superintendent, 2nd grade, in ' . . 

charge from nth September 1905. 

Lieutenant H. S. May, R.E.. Officiating Assistant Superin- 
tendent, ist grade. 

Lieutenant M. N. AfacLcod, R.E., Assistant Superintendent, 

2nd grade, 

Mr. \V. A. Fielding (retired and temporarily rc-engaged), Assist- 
ant Instructor and 5 Sub-Assistant Superintendents on probation, 

I computer and i clerk. 


mm ary training at the 
Debra and Bangalore train- 
ing schools. A topographi- 
cal survey of Berar on the 
scale of 2 inches to the 
mile based on triangulation 
will be carried out at the 
same time. Progress will be necessarily slow, the chief object aimed at being 
the training of the officers in correct methods and accurate work. Although 
the number now assigned to this party wa^ formerly borne by the double party 
employed on cadastral surveys in the United Provinces, there was no transfer 
of establishment or records, 

104* Field work commenced on the 1st October 1904. The triangulation 
included a minor series emanating from the side Pilkher P. S. — Kopdi H, S. 
of the Great Arc meridional series of the Great Trigonometrical survey which, 
running westwards through sheets 297, 290, 284 and 279, will eventually 
close on the Khdnpisura meridional series. The distance is about 120 miles, 
of which about 70 were covered by this season’s work. The area triangulated 
during the season is 1,690 square miles and comprises the vrh ole of sheet 42 
and portions of sheets 294, 295, 296 and 302. The whole area required very ' 
careful preliminary reconnaissance, as it was devoid of prominent features 
everywhere, while in places ic was fiat and thickly wooded and the triangulation 
was carried out with ^ considerable difficulty. The average number of square 
miles to each point trigonometrically fixed Is 3*6, 
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105. The detail surve}’ of one sheet only, Ko, 40, was completed, the 
area surveyed being 483 square miles. The greater portion of tins sheet lies 
in the Wardhn district, in which were some reser\'ed forest? which had previoi My 
been surveyed by the Forest Department on the 4“inch scale covering an area 
of about 72 square miles. Similar forests occur in the Ccrar portion, but they 
had not been*'surv'cyed prenously and have now been done on the 2-inch scale 
by this party at the request of the Forest Deportment. Field work cc.ased 
on the 30th April 1905. The average month!}' outturn of plane-tabling per 
man was 19*3 square miles and the average per working da}’ 0’/. The country 
surveyed consisted of the level bed of the Wardha river, which is open and 
cultivated, with groups of trees dotted about, and flanked on both sides by 
low bare hills rising to a height of 200 to 400 feet, and presented no difficulty 
to the survey which was carried out entirely by interpolation. 

106. The party was inspected by the Deputy Surveyor General during 
both the field and recess seasons. Neither the mapping nor computations were 
completed during the recess ow'ing to the urgent demand for onicers in other 
parties which necessitated the transfer of one Imperial and two of the 
Provincial officers at the commencement of the recess. In addition to the 
standard mapping a combined triangulalion and traverse chart was prepared of 
sheet 40 on the i-inch scale for reduction to half. 

107. Next season the triangulation of sheets 294, 295 and 29G will be 
completed and that of sheets 28 and 39 taken up. The secondary series 
commenced this season will also be completed and sheets 4! and 295 will be 
surveyed in detail, including all reserved forests which have not already been 
surveyed, while the maps of those that have, will be tested and supplemented 
to meet the requirements of the Forest Department. 


LOWER BURMA. 


No. 3 Party. 


108. The work of this party consists of a topographical sun'cy on the 

scale of i-inch=r mile 
based on triangulatlon, 
combined with a supple* 
meniary topographical 
sun-cy of such areas as 
have been sur\*cyed cadas- 
traliy. The season's out- 


PeriDTinpt, 

Mr. E. F. LUchfidd, Deputy Superintendent, 1st f»rade. In charge. 
Mr. \V. M. Gorman, Extra Assistant Superiniendenl, 6th rr.ide. 
Mr. 1. 0’B. Donanhey, „ „ „ 

■. E. Cl.audiiis, Sub* Assistant Superintendent, ist grade. 


Mr. U. Cl.iudiiis, 

Munshi Asm.ituila Khnn, 

Mr. H. D. W. Slotcsbiir^*, „ 

iB Surveyors, 6 computers, draftsmen, etc. 

turn and cost rates are as follows : — 


2nd 

3rd 


Triangulation 
New detail survey . 
Supple mentar}’ survey 


Square miles 

. i,at8 

, 2,o7S 

425 


R 

*■1*9 square mile. 

23*9 » »i »* 

iS‘0 „ „ „ 


The triangulation was confined to a narrow strip of country on the eastern 
margins of sheets 302 to 307 an^ the adjoining portion of sheet 351, as the 
greater part of these sheets has been suiT'eyed cadastrally and will come under 
supplementary survey. The number of square miles to each point trigono- 
metrically fixed is 9. The traversing of the cadastral suri'cy w’as connected 
with the present triangulalion which was also supplemented by 53 linear miles of 
simple traversing, giving 498 extra points of which the heights of 43 1 were 
determined, 

tog. The sheets that came under detail and supplementaiy' sun’ey are the 
whole of 2 98. 299 and 300 and portions of 251 and 252, the two latter of 
which had been partially sur\*cyed topographically on the scale of 4 inches to 
the mile in 1903 to 3905 by’ the Forest Survey Branch. The supplemenUiy 
surx'cy was done on tracing prints prepared by pasting bank post paper over 
printed copies of the maps compiled from the cadastral survey, a convenient and 
expeditious method when the area for supplementary survey is extensive and the 
surv’cy is done on the same scale as the maps, as the labour of tracing the details 
on to the plane-table sections is avoided. 
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1 10. The field season vas slightly curtaiied this year on account of the 
arrears of mapping still remaining. The recess office at Bangalore closed on 
the 1 6th November 1904 and re-opened on the 1 ith May 1905 but the time 
actually occupied on field work was barely 4I months. The number of sur- 
veyors was 19 and ihe average outturn per man per worhing day was 1*3 square 
mile of new detail survey and 2*0 of supplementary* The average number of 
plane-table fixings per square mile was 4*^ for new survey and 15*8 for supple- 
mentary, In sheets 251 and 252 a vertical interval of 50 feet was employed for 
the contouring but elsewhere the interval was extended to lop feet* 

- HI. The Paunglaung range of hills, the eastern watershed of the Sittang 
river, runs right through the soason^s work and forms a distinct dividing line 
between two widely differing varieties of ground. The western slopes are 
covered with a dense growth of bamboo and intersected with innumerable water- 
courses necessitating a good deal of clearing and the constant use of the chain. 
On the eastern side, plane-tabling was comparatively easy as the hills are 
bold and bare-topped though the lower slopes and valleys are well wooded. 
The health of the party during the field season was on the whole good. The 
hills are infested with a small fly that possesses a peculiar!}' virulent sting and 
gave a good deal of trouble last season and the k/ia/asts were therefore provided 
on this occasion with what are called Jodhpur breeches and spats to protect 
their legs and feet, a precaution which amply repaid the expenditure incurred. 

112. The cost-rate for the triangulation this season is high, owing partly 
to the small area triangulated, but it includes observations made at 3 stations 
for the purpose of connecting the traversing of the cadastral survey wdth the 
present operations, to w^hich no area can be credited. The rales for new detail 
and supplementary survey differ but little from last seaspn^s but are slightly 
higher for w’hich no particular reason can be assigned. 

1 13. A considerable advance has again been made with the arrears map- 
ping and the following 12 sheets w’ere submitted to head-quarters for publication, 
Nos. 75, 76, 1 13 to 1 1 6, 157, 158 and 21 1 to 214. Two others, 20G and 207, 
were almost completed at the close of the recess and only tw'o, Nos. 204 and 
205 of the old arrears mapping remain unfinished and they are well advanced. 
The maps of the current season’s work are being drawn in the new form, 15 
minutes square and have all been completed with the exception of 3 sheets, 
298, 299 and 300, of which a strip along the eastern margin remains to be sur- 
veyed ow’ing to the change in graticule which is to be introduced with the new 
form of maps. Two triangulauon charts of degree sheets tSN and 18S were 
submitted for publication and three others, 30N, 30S, and 43N, are in hand. 

1 14. The programme for next season consists of the trianguiation of sheets 

347 350 and 394, 395 and 397 (which has been substituted with the approval 

of the Government of Burma for the original programme) and the detail sun'cy 
of sheets 301 to 306. 

115. The Survey Committee visited this party during the field season and 
inspected two plane-tablets at work and the Deputy Surveyor General inspected 
it during the recess. 


UPPER BURMA. 

No. 10 Party. 


PrrsottfTcl, 

Cj>plnin C. P. Gunlcr, R.E., Assistant Superinterdent, rst 
fjr.idc, in charge to 31st ^tn.y 1905. 

Captain E, T, Rich, R.E., Assistant Superintendent, ist 
grade, in cluirge from 1st June. 

Mr, R. W.'vUer-Senior, Uxtra Assistant Super mlcndmt, 
3rd grade. 

Mr. P. J. Barrington, Extr.-i Assistant Superintendent, 4th 
gr.ide. 

Mr. VV. G. jarho, Sub'Assistant Superintendent, fst 
grade. 

Mr. C. West, Sub-As-iistant Superintendent, end gr.adc. 

Mr. K. M. Kennj , Sub-Assistant Superintendent, and 
gr.ide. 

Munshi Ahdol RnVim, R.S., Sub-Acfi slant Superintend- 
ent. 3rd rraeb, 

31 Servoyor* . 


1 16. The party is employed in 
the same way as No. 3, but this 
season the work was all supple- 
mentary survey. One native 
Provincial officer and 3 Surveyors 
were employed during pait of the 
season on reconnaissance surveys 
in connection with two separate 
expeditions despatched, one to 
determine the Bunna-China 
boundary and tiie other to mark 
it out where it had already been 
determined. 












TOrOGRAPiUCAl. SURVEYS. 

1 1 7* The programme v.*a? completed and the cuittsrn and cosl-ratcs of the 
ordinary ;vork of the party for the season are as follows : — 

Outterr., 

Triaagulation . . S.junrc mite? 3,912 R G'p per f^tiarc mile. 

xSuppIcmcnlary survey „ ,, 3*9 mC> ,, i6'"9 „ ,, ,, 

The triangulalion occupied three Provinci i] ofheers for .an average of 5 

months each and one Sub-Suiveyor for 3. It covered the whole of sheds 71 to 

74 and 106 and portions of 104, 105 and 107. The greater pan of sheets 71 to 

74, rcpresetiting about half the area triangulated, was mountainous and wooded, 
necessitating a good deal of clearing but not othenvise difHcuU. 1 he re's! was 
open and easy ground where cadastral operations were in progress or had just 
been completed, with low bare liills n^ing here and tlicr.e in detached groups. 

1 18. The detail survey embraced the whole of sheets 14S to 150, icC and 
197 and the western Iialves of 194, 242, C43 and 244, The average number 
of plane-table fixings was 7 per square mile. The plane-table sections of 5 
sheets were prepared for supplementary survey by entering on them in blue the 
details traced from the i-inch standard maps nhich had been compiled from the 
cadastral survey, while “tracing prints, “ as described at paragraph 109 of this 
report, were used for the rest. P'ield work was actually in progress for close 
on six months, and the party was away, from recess quarters from the 19‘h 
October 1904 to the 5th of May 1905. The number of planc-tabler^^ was 22 and 
the average outturn of supplementary survey per man per working day was 1*48 
square mile. 

119. The cost-rates are considerably lower than those of last season when 
the work nearly all consisted of supplementary survey also. This is due to the 
easier nature of the country surveyed this year and the larger outturn and also 
to the fact that no distinciion was made this season between wet and dry 
cultivation. 

120. For various reasons, among wliich may be mentioned the unfinished 
slate of Mr. Walsh’s triangulation Iasi season when he fell ill, tlie computations 
have fallen into arrears. Triangulation charts of degree slieets 27S and sSN 
were submitted for publication, and those portions of sheets 40S and 41 N which 
had been triangulated by this party were drawn and the charts handed over to 
No. li Party for completion. Charts of slieets 16X, 16S and 2SS arc in hand. 
The standard maps of the season’s work were all drawn in the new form of 15 
minutes square with graticules adjusted to the latest adopted value of the longi- 
tude of Madras, with the exception of sheet 194, of which half was surveyed and 
draw’n last season in the old form, and this form was consequently retained. 
Sheet 193 which had been drawn and nearly completed last season in tlie old 
form was completed and forwarded to head-quarters. The eastern half of sheet 

195 was redrawn in the new form to avoid a gap between it and sheet 242. Of 
the present season’s work onl}" 3 sheets were submitted for publication, Nos. 104, 

196 and 197. The rest will be completed in the Bangalore Drawing Office and 
should be submitted shortly. 

The party \Yas inspected by the Deputy Surveyor General during the 
recess. 

121. The programme for next ipeason is the triangulation and traversing 
where necessary of slieets 142 to 145 and 1S9 to 191 and llie detail survfj of 
sheets 71 to 74, 109 and 152, 

122. The reconnaissance work done on the Burma-China boundary during 


the season was — 

Syj.'.rc mt!cs. 

Trianpulation ......... 1,95^ 

Detail survey on the scale of i-itich to the mile . . . 1,070 

»> j» It i )■ I, ti . • • • -'97^* 


One Sub-Surveyor was employ ed on this work throughout the field season 
and one native Frovincial officer and 2 Surveyors for about two months. The 
lair mapping of this work is being done in ilie Bangalore Drawing Office and 
details regarding it will be found in the report of that otnee at page 20. The 
^-inch survey was done in connection with the determination of the Burma- China 
boundary to the north-east of Bhamo and 810 square miles of the tdr.ch survey 
was done in connection with the demarcation of another portion of the boundary 

t: : 
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which had been previously determined. The rest of the i-inch work, 260 square 
miles, consisted of a survey of the road from Bhamo to Tengyueh (Momien), 


NORTH-WEST FRONTIER, 


No. II Party. 


Perscfituel. 

Major J. M. Burn, R,E., OfTiciating^ Superintendent, 2nd 
grade, up to 22nd October. 

Lieutenant C. M. Browne, D. 5 .O., R.E., Assistant Superin- 
tendent, 2nd grade, in charge up to 23rd May. 

Lieutenant R. H. Phillimore, R E., Assistant Superintendent, 
2nd gr.adc, in charge from 23rd May. 

Babu Pramadaranjan Roy, Sub-Assistant Superintendent, 
I St grade- 

Mr. H. C. Stotesbury, ,, „ „ 

ist grade. 

Mr. V. W. Morton, ,, ,, ,, 

end grade. 

Mr. A. B. Hunter, „ „ „ 

2nd grade. 

jMr. P. Simpson, „ „ „ 

2nd grade. 

19 Surveyors and probationer surveyors. 


123. Lieutenant C. M. 
Browne, D.S.O., R.E., took 
over charge of No, 1 1 Party 
on 23rd October 1904, and on 
23rd May 1905 handed over to 
Lieutenant R. H. Phillimore, 
R.E., who remained in charge 
till the end of the year. 

124. The party arrived at 
Quetta from Bangalore during 
the last week of October, and 
received orders to co-operate 
with No. 15 Party in carr3Mng 
out work on the 2-jnch scale in 


Baluchistdn and Wazfristan. 

1 25. No triangulation w'as available in Waziristdn, so detail survey was 
confined to Baluchistdn during November and December, w^hile triangulation 
was pushed on as rapidly as possible in WazCristdn. In January after the 
completion of 283 square miles of revision survey on the 2-inch scale in an 
area some 30 miles south-west of Quetta, the bulk of the party w'as moved 
to Wazirfstdn, and took up tvork near Bannu. Mr. V. W. Morton and five^ 
surveyors w'ere left to continue the w'ork in Baluchistan, where an area of 44*5 
square miles was surveyed by the close of the field season in June. The work 
of this detachment was suspended for two months in winter owing to severe 
w'cather. 

126. By the middle of January the triangulation in Wazfristdn was suffi- 
ciently advanced to enable the detail survey to begin, and an area of 214 square 
miles in the Bannu district was distributed among the plane-tablers. As each 
man completed the survey of his section, he was moved to the Tochi valley 
where most of the plane-tablers w^ere employed by March. Work w’as carried 
on till May 15th, when it was closed owing to opposition on the part of the 
tribesmen, after the completion of 325 square miles in the Tochi valley. 

127* Both in the countr^’^ near Bannu and in the Tochi valley, guards 
were required during the whole period of the operations, and during the last 
fortnight, work on several plane-tables had to be stopped as the surveyors 
could not be permitted to go to their work. 

1 2$. The triangulation in Baluchistan was carried out by Mr. Morton 
who completed an area of 506 square miles. Two iriangulators, Babu Pramada- 
ranjan Roy and Mr. H. C. Stotesbury, were employed in Waziristan, their 
united outturn amounting to 891 square miles. ^ 

129. The outturn of the party during the season under report con- 
sisted of — 


Triangulation ....... 1 1396*9 square miles. 

Detail sur\*cy on the 2-inch scale . . . 981*66 „ „ 

The cost-rates were : — Rs. 24-8-0 per square mile for triangulation and 
Rs. 64-7-5 detail survey. 

130. During recess the fair drawing of two Baluchistdn sheets, Nos. 332- 
S.E. (3) and 3it5-N.E. (i), and of four Wazfristdn sheets, Nos. 442-S.E. (1) and 
(3) 443“N»E» (t)» and 443-N.W. (2) was completed up to the limits of survey*. 
The former w'cre drawn on the 2-inch 'scale for reproduction, and the latter on 
the 2-inch scale for reduction to the i-inch scale. Sheets 442-S.E. (r) and (3), 
443-N-E. (i) and 442-N.W. (2) will be published as preliminary editions, and 
the other sheets will be retained in the North-West Frontier Drawing Office for 
additions which will be surveyed in 1905-06. 
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131. The health of the party Tras good on the whole. There were three 
deaths from pneumonia and several cases of scurvy in the menial estabbshment. 

132, In October 15^5 No. 11 Party was reduced in strcnglli to \ Imperial 
officer, 2 Provincial ofliccTs, and 12 surveyors, and returned to the Southern 
Shan States to resume the i-inch sun’cy beyond the Salween river, in standard 
sheets 564, 565, 566 and the western half of C04. Sheets 606, 607 and 60S 
will be triangulated in advance for detail survey in the following year. The 
party will in luiurc recess in Burma. 


SIND. 


No. 12 Pahtv. 


133. Mr. C. F. Erskinc was in charge till the 31st August 1905, when he 

was iransfcnred to No, 2 Partv 

P^rsynnel. 


Mr. C. F. Er> 5 <jnf, ORiebtin^j Superinttndent, jnd in 
chnrjTc up lo Aur^ij$i 1^05. 

Mr. U- F. Wnrwkk, ExUn Asstitant Supcrinicrdetit, 3rd 
jvf.-tdc, in chnrftc from tet September iqos- 

Slunsht Uabmntutlah, Extr.'x Assistant Superintendent, slh 
fjr.ide. 

Mr. E. C. J. Bond, Extra Assistant Suptrinlefulent, Cth 
grade. 

Mr. n. A. Chnrricr, Sub-Assistant Superintendent, 1st pr.nde. 
Babu Dh.nni Ram „ „ „ 

Mr. K. IC. M. Ssubollc „ „ and „ 

30 Surveyors, computers, dr.aftfmcn and writers- 


(Ucrar) and Mr, R. F. Warwlch 
took over charge of tlie p.arty 
for the remainder of the year. 
The sur\'ey operations were 
of the same nature .as in 
former years and ihe following 
programme was completed 
(rt) Net -works of secondnr}* 
triangulation over the 
Thar and Parknr districts 
III, 120, 121, 122, 123, 126, 


and 133 covering an area of about 
73f 74 / 


in sheets 92, 93, 108, 109, jio, 

127, 128, 129, 130, 131, 13: 

7,775 square miles. 

(i) Detail sur\*ey on the 2-inch scale in sheets 34, 35, 53, 54, 7 
92, 93 and 94. 

(c) Detail survey on the i-inch scale in sheets 36, 55, 56, 75 and 76. 

(d) Traversing and detail sur\’cy of 13^ square miles on the 12-lnch scale 

in extension of the Karachi Cantonment Survey. 

(c) A line of traverse along the railway from Badin Railway Station to 
Hyderabad Fort. 


134. The area surveyed in detail on the 2-inch scale amounts to 2,787 
square miles and that on the i-inch scale to 1,150 square miles, the work w.ns 
tested by 999 in si/n fixings and was carried out under the direct supervision 
of the othcer in charge. 

The cost-rates for sur\’cy and fair mapping arc — 

^ p. 

Sc.ilc 2-inclics = I mile * , , . , .13144 

„ i-lnch = i mile . , , , . . 6 14 4 

„ i2-inchcs = I mile . ..... 507 3 o 


Work in the field was closed by the end of March 1905, and the party 
returned to Karachi for recess. ^ 

135. During recess the fair mapping of the entire areas sunxyed in detail 
on the i-incli and ic-inch scales, and the greater portion of that on the 2-inch 
scale was completed. The mapping comprised 4 sheets on the i-inch scale, 
7 sheets on the ic-inch scale and 30 quarter sections on the 2-inch scale. The 
i-inch and i e-inch sheets were drawm for reproduction, and those on the 2*inch 
scale for reduction to i-inch. 

AU sheets on the i and 1 2-inch scales and most of the sheets on the 2-inch 
scale have been despatched to the Trigonometrical Surv’cy Office, Dchra Ddn, 
for publication, and the remaining sheets will be submitted shortly on completion 
of the drawing. The triangulation charts of the work of this party during the 
year under report, together with the list of points sliovrn on the charts with the 
values of their co-ordinates, are being prepared and will be submitted to the 
Dehra Office. ^ 

136. During the ensuing field season the party will be employed on the 
North-West Frontier. 



30 


PART II. 


137. The health of the party during the field season was only fair*, there 
being many cases of pneumonia ; from this complaint four klujhsis died in the 
field and two after the close of the field season. 

The party was inspected by the Superintendent^ Trigonometrical Surveys, 
during the field season. 


UNITED PROVINCES OF AGRA AND OUDH. 


No. 14 Party. 


138. The party continued the topographical survey, on a scale of 2 inches 

to one mile, of the 
districts Allahabad, 
Fateh pur and Cawn- 
pore. The survey of 
the first two districts 
is now complete. The 
field office opened at 
Cawnpore on 25th 
October 1904 and 
closed on 25ih April 

139. The outturn of field work of the party for the season is as follows;*— 
Original 2<-inch survey , . , , , i9o8'26 square miles. 

Revision survey 300' 12 „ „ 

Supplementary survey . , . . . 2i7'66 „ „ 


Persottnd ; 

Captain H. L. Crosthvvait, R.E., Deputy Su perm ten dent, 2nd grade, in 
chnrge. 

Lieutenant M. N. MacLecf], R.E„ Assistant Superintendent, 2nd grade, 
fiom tst June to 30lh September 1903. 

Mr. C. A Norman, Extra Assistant Supcrinlendent, 2nd grade, from 4th 
July to 3otK September 1905. 

Mr C. George, Extra Assistant Superintendent, 3rd grade. 

Mr 1 . n. S. Wilson, Extra Assistant Superintendent, 6th grade, 

Mr. E. J. Biggie, Extra Assistant Superintendent, 6th grade, 

Mr. H. H. Simons, Sub-Assistant Superintendent, 2nd grade. 

16 Surveyors, 13 surveyors under instruction, Q computors, 10 draftsmen, 
I writer, etc. 


Total 


. 2,426'04 „ 


These areas were included in standard sheets Nos. 156, 167, 139, 138, 123, 
107, 108, 109, 91 and 92 of the United Provinces series. 

140. The origins of survey remained the same as reported last year. 

141. In consequence of the employment of surveyors, who w'ould other- 
wise have been engaged in fair mapping during the recess, on special duty 
in connection with the manceuvre map near Delhi, the drawing of the party is 
very much in arrears. Arrangements have been made to bring it up to date 
during the coming field season. 

142. Owing to so great a proportion of the strength of the party consist- 
ing of men under instruction, and to the fact that very little of the area surveyed 
could be mapped, any cost rate that could be obtained for the work of the past 
year would be misleading. 

143. The character of the country survej^ed was of the same nature as that 
reported last year and calls for no further special remark. 

144. The party, having been transferred to the North-West Frontier, will 
be engaged on special military surveys, 

145. The Surveyor General inspected the party in August 1905* 
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NORTH-WEST FRONTIER. 


No, J5 Party. 


146. Captain F. \V. Pirrie iivas in charge of the party during the Mho!c 
survey year. 

14^. The party continued to carry out special surveys for mintrjry pur» 

poses on the $cr»lc 


rcrf3f:t:el. 

CLiptnin F. W, Plrrir, LA., Drpuiy Supfrirlfndcnt, rrd pr.nd?, in 
op lo J4{h S^pt^n^ber 

Maj'-r C. Ritbcrtson, CALO., R.F,., Deputy SuperirterJent, J^rsdr, 
meJ arpe from i5tb S'-ptember 

‘ LIcuIcnnnt K. H, PhiUirr.pTc, K.R., OiTieiatlng Astiitnnt Superirundert, 
ut pride, up to 2 jrd May 1^$. 

.Mr. J. Mcnntlon, Extra Deputy Supcfbterdcrt, and tip to itih 

July i()'^s. 

Mr. G. A. Km^jbt, Extr.i Assirtart Superintcrdtnt. t*t pr-ide. 

,* j. A. Freeman, „ „ » 5*^' t. 

Munihi Imam Sharif, „ „ i, S^h „ up to Cth 

Oc'obcr 

^Ir. ll.C H.Ccopcr, „ „ „ fith „ 

„ D,j. Hunter, „ „ ,t 6:h „ from 

September 1005. 

biib.adar Ivarak StnKh, Sub-Asoitant Supcrintcrdcr.i, 2nd fjradc. 

Mr. K. IJ. Wc'it, ,, „ 2rd „ 

„ P. Simpron, ,, „ and „ from 22rd 

Aupu't I(r 05 - 

Mr. E. C. O’Sullivan, „ ^ „ onJ „ 

„ E. A. W.ainricjl.t, rc'ircd ProvinCual Officer. 

„ j, Me I Litton,* „ „ from tst Au^u»l iQLS. 

50 SufN'e^erji, etc. 

tract of country near Campbelipur, urgently required for an artillery practice 
camp, \^'as taken up; also in conjunction wjtli a detachment of No. 14 Party 
a survey on the scale of i-inch = i mile was carried out for a military man- 
CEUvre map in the neighbourhood of Delhi. These sur\*cys \Ycrc carried out 
during the hot weatlicr under Hying conditions, and ncceSiitaled the retention 
of the surveyors employed on them in the field for a whole year, 

150. The survey of cantonments and cantonment bazaars m tbc Punjab 
were continued by a detachment of the party under the supervision of 
Mr. McHatton, who introduced and satisfactorily carried out the system of pre- 
paring the field maps for reproduction without re-drawing. This enabled the 
special drawing section of the cantonment detachment to clear oft all arrears of 
cantonment mapping. 

The following cantonmentsAvith their bazaars were surveyed on the scale 
of 16 and 64-inches to j mile respectively ; 


on 

of r-inches to t mile 
in Baluchistdru the 
North-West Frontier 
Province, and adja- 
cent tribal territory. 

148. These sur- 
veys \^cre temporarily 
interrupted during 
the field .season by 
the change of the 
locality of survey and 
by unrest among the* 
local tribes, 

149. On the com- 
pletion of the regular 
work for the year the 
survey of a small 


Sidlkot. 

Dera Is mail' Khan. 


Murrcc (partly). 


Cherat. 

R.'iwalpindi. 


• Mr. J. McHatlon retired on pension after a yearis extension of service in 
July 1905 but Mas re-employed shortly afterwards and remained in charge of the 
detachment for the remainder of the year. 

Various trans-frontier reconnaissance .and detail sur^-eys were also c.arrled 
out by members of ilie party for the Foreign Department. 

151, The training in regular surveying of soldier suiwcyors who had pre- 
viously been taught military surveying ai Roorkee was continued and a certain 
proportion of their work was utilized in the fair mapping. 

152. Owing to the want of suitable iriangulation on\Yhich to base the 2-inrh 
detail survey, a secondary scries w^as carried out by Lieutenant Pliillimorc, R.H., 
and minor network triangulation by other officers who all computed their obser- 
vation and prepared pi me-tabics therefrom for the detail surveyors, in the field, 

153. The c-inch survey on the North-West Frontier was done ccnjoinlly uith 
No. It Party, the officer in charge of No. 15 Party being re.sponsibk for the 
general arrangements, distribution of work and methods of s«r\*cy of both parties. 

154. The party left Mussoorce in the beginning of September 19-04 and 
rtlurned to recess about the end of May 1905, 

The recess season of 1905 lasted only three months from the beginning of 
June to tbc end of .-\ugust, as the party again left for the field during" the first 
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With such short recess seasons 5 l is absolutely necessary to employ a per- 
manent drawing staff, in order to enable the mapping to keep pace with the 
field survey. 

155. The compilation of the charts and volumes W the triangulation of 
Baluchistan was carried out in an able manner by Mr. E. A. Wainwright, late 
extra Deputy Superintendent, who was specially re- employed for the purpose, 
owing to his long service with the party and knowledge of its records and of the 
country. At the close of recess only a few charts and volumes remain incomplete 
and these should be finished before the end of the year, 

1 56. The outturn for the year is as follows : — 


Description of survey. 

Area in square miles. 

Cost per square mile. 

a-uich suf'vcy {North- West Frontier'),. 


F a, p. 

Secondary triangulation . . » i 

2,193 

1,468 

509^ 

Minor network triangulation , . , . 

19 4 0 

Detail survey , . . . . . j 

hsog 

< 5 i 5 5 

^-inch survey {Haiti Fange), 



Minor network iriangulation . » ■ . ! 

100 

11 7 6 

Detail survey 

75 

107 8 0 

Cantomneni surveys. 



1 6-inch detail survey, including triangulation, 

! 25-458 

853 2 6 

traversing and arrears of mapping (canton- 
ment plans). 


64-inch detail survey including triangulation, 
traversing and arrears of mapping (canton- 
ment bazaars. 

' 0-567 

8190 8 0 


157. All members of the p^rty co.-operated loyally with the officer in charge 
and carried out their duties to the best of their ability. 

158. The programme for the year 1905-06 consists of the continuation of 
a -inch topographical surveys on the North-West Frontier, 

159. The party w^as inspected by the Surveyor General during recess. 


PUNJAB. 
No. 18 Partv. 


160. 


Personnel, 


Captain E. A. Tandy, R.E., remai^®*^ charge of the party 

up to the 1st of August, 
when he proceeded on 
leave and was replaced by 
Captain M, O’C. Tandy, 
R. E. 

The originally sanctioned 
programme had to be very 
considerably modified on 
account of a special survey 
which the party was ordered 
to make for the military 
authorities; for this reason 
the area of supplementary 
2-inch survey was much re- 
duced ; the district traverse 
work was also curtailed in 
order to further strengthen 


Captain E. A. Tandy, R, E., Deputy Superintendent, and grade, 
in charge up to ist August 1905. 

Captain M, 0 *C. Tandy, R. E,, Officiating Deputy Superin- 
tendent, 2nd grade, in charge from 2nd August 1905. 

Lieutenant F. P. Hunter, I. A,, Assistant Superintendent, 
2nd grade, from i7lh August 1905. 

Mr. \V. Robert, Extra Deputy Superintendent, ist grade. 

„ G.^. S. Rac, Extra Assistant Superintendent, sth grade. 


,.^.GreiiT, , 
t E, C. French, 


0th 


j. R. Neal and, Sub-Assistant Superintendent, 1st grade. 
Babu Maya 0.13 Puri, „ „ 


3rd 


abu iMaya 1 
Mr. L. willinms, 

.. F. C. Pilcher, 

„ A. G. Harrington, „ 
t, F. H. Grant, „ 

71 Surveyors, etc., 6 soldier Surveyors' 

Arrears Section, 

Mr, C. E. Tnpsril, Extra Assistant Superintendent and 25 
draftsmen, 

the riverain ti*averse section, 

A drawing office consisting of two sections was maintained throughout 
the year at Simla, one section being employed on fair drawing the arrears of 
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FOREST SURVEYS* 


No. 9 Party (Forests). 


1 68. The Superintendent of Forest Surve3^s held charge of this party in 
p^rsoKKcU addition to his other duties. 

169. The locale Qi operations, 
as formerly, lay in those parts 
of the Bengal Presidency where 
there was not sufficient forest 
survey work for a complete 
party. In Bengal a detachment 
under Mr. Smith completed the 
survey of the forests in the Angul 
district ; in Burma tw'o strong 
detachments under Messrs. Veale 
and ICenny carried out triangula- 
lion and traversing and 4-inch 
detail survey in the Katha, 
Shwebo, Ruby Mines and Mandalay districts ; in Assam a detachment under 
Mr. Litchfield continued 4-inch detail survey in the Gdro Hills, KSmrup and 
Noivgong and carried out preliminary tri angulation and traversing in Darrang 
and Sibsdgarj in the Punjab and North-West Frontier Province a small 
detachment under a native surveyor was employed throughout the year on 4- 
inch detail survey in Lahore, Jhelum and Hazdra. In addition to these opera- 
tions five surve3^ors were placed at the disposal of the Forest Department for the 
purpose of surveying the recently demarcated boundaries of mica mine leases in 
Kodarma and three surveyors were employed on triangulation and traversing in 
Berar. 

170. The outturn and cost-rates for the year under report and the two 
previous years are given in the following table: — 


Major C.W. H. Symoncls, I. A., Ofig. Superintendent, to 
3rd \o\*eniber 

Major PJ. Gordon, l.A,, Superintendent, Forest Surveys, 
from 4th November 1904. 

Mr. James Marten, Extra Assistant Superintendent, 3rd 
grade, on leave to 4th M.ay 1905. 

Mr, A. Ewing, Extra Assistant Superintendent, 4th grade, 
to a7th October 1904. 

Mr. J. Smith, Extra Assistant Superintendent, 4th grade, 
from 1st November !9o4. 

Mr. C. Litchfield, Extra Assistant Superintendent, 5th 
grade. 

Mr. C. J. Vcalc, Extra Assistant Superintendent, Ctli 
grade. 

Mr. P. A. T. Kenny, Sub-Assistant Superintendent, Xst 
grade- " . - 

75 Surveyors. 


Dcscriptios ofSurvev. 

Outturn m squard 

: 1IIL£5. 

I Cost-rates per square Mitc, 

1502.03, 

ISoi-134. j 

1904‘OS. 

1902.03, 

I903'04. j 

1904^)5. 

t 

Detail survey 4 inches = 1 mile, 

Bengal t > > • 

232 

370 

232 

64*0 

1 

64*0 

■ 

Assam ..... 

134 ' 

160 

148 

97'8 

85*2 


Punjab and North-West Frontier 

300 ! 

20Q(«) 

262 

35‘3 

25.0 


United Provinces . . • 


36 

... 

29*7 

27*1 

... 

Burma . . « . • 


447 1 

501 

63 ‘5 

907 


Central Provinces . 


2'S 


257 

576 ; 

... 

Total 

U295 

1^4*5 i 


! 

... 

... 

Traversing «... 

1,251 (i) 

^552 (^)j 

1,444 W 

22-9 (r) 

23'9(e) 

I9'8(r) 

Triangulation . * . 

990 


2,242 

10*4 

7*7 

6-4 


(a) Outline survey. ( 5 ) Linear mile, (c) Per linear mHc. 


The cost-rates of triangulation and traversing are under the average, W'hile 
those of detail survey are practically the same as for last year, except in the 
Punjab, where they are lower owing to the detachment employed there ^ having 
worked throughout the year, and in Bengal where they are higher ; this^ increase 
is partly due to the fact of the survey being in a new district, it being found 
that rates are generally higher in such cases \ the distance of Angul from head- 
quarters and the consequent expenses of transporting the detachment to and 
from the field helped to increase cost-rates in this district, 

171. The average monthly outturn of a surveyor was 4 square miles with 
187 fi.xings per mile. 

172. Most of the field work has been mapped and will be sent to press 
before next recess. The triangulations and traverses have been completed and, 
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179. The following tablt; shows in detail the outturn and cost-rates for the 
year under report and the two previous years ♦. — 


DcjCRrpriorj of Survcv. 


Outturn. 



CoST*BA 1 E 5 . 

1502-03, 

0 

0 

1 1904*05- ' 

I902-Q3. 

1903*04, 

1904*05. 

Yri?ngubtion {square miles) . ' 

L 373 

677 

1,010 

l‘Il 

15*3 

12'2 

Traversing (Linear miles) . 






13*7 

Topography, 4-inch scale 

(square miles). 

: ^8673 

576 'I 9 


6ro 

G7’5 

623 

Topography, 8-inch scale 

(square miles). 

i 39'97 

^57*75 

1 >87'47 

1 

130*0 

138-8 

144-8 


The cost-rate of triangulation is less than that of last season and that of 
4-inch detail survey is also less than that of similar work for the past two years. 
The cost-rate of S-inch detail survey is, liowever, somewhat higher than last year's 
rate. This increase is principally due to the party having to bear for the first 
time in its history a charge of 4 per cent, on its total expenditure on account of 
instruments supplied. The decrease in the cost-rate of 4-inch surveys is mainly 
due to the area surveyed on that scale being greater than formerly. On the 
whole the cost-rates may be considered satisfactory, 

iSo. The detail survey was tested by one linear mile of test line to 1*7 
square miles surveyed. 

181. The averages were very consistent. A surveyor working 24 da3's in 
the month was found to be able to survey 2*23 square miles per month on the 
8-inch scale with 228 fixings per mile and on the 4-inch scale 4'46 square miles 
wdth 1 1 7 fixings. 

182. During the recess the mapping has made good progress, 156 sections 
having been sent to press during the year. 

Every effort has been made to deal with the arrears of mapping, and it is 
hoped that before the close of the current recess season every section pertaining 
to the year 1903-04, as well as some of those of the year under report, will be 
submitted for publication.- 

183. In the course of the w'ork the Tdnsa lake from which the main water 
supply of Bombay is obtained was surveyed and the resulting maps will doubt- 
less prove of great value to the Municipality of that city as well as to the Forest 
Department. 

184. Due attention was paid to the training of young surveyors, seven proba- 
tioners having been placed under a senior surveyor working in easy country for 
instruction. Towards the end of the season most of the probationers were able 
to survey independently and the experiment has proved a decided success. 

185. The programme for 1905-1906 is in continuation of that for the past 
season. The 8-inch surveys in Thana will be completed, thus bringing the pro- 
gramme of the party in the Northern Circle to a conclusion. 

Triangulation will be completed in Khindesh and it is hoped that it will 
also be found possible to complete the triarjgulation of a small area of about 50 
square miles in the Sinnar Tdluka of Ndsik. 

The detail survey on the 4-inch scale of the reserved forests in the Western 
Tdlukas of Sdidra will be completed and the survey of the Khdndesh forests on 
the same scale will be continued. 

186. The party was inspected in September by the Superintendent of For- 
est Surveys. 










ronnsT si'kiev. 


37 


MADRAS PRESIDRNXV. 


No. 19 Partv. 

1S7. Mnjor Robcason !ic!d clinrgc until tlic 2o;b Aur;u',t 1905 v;h*;n, on his 

Mfttcf C. f.. nr», C M. O., R. !■ . Dfr ^y Suf:?!-.. 

Ifr.tknt, in cliarcc up to the loih Auituit 
Mr. UnlJ, Rtifa A“ t Supcri'.trrvicrt, |si 


trnnsfor^ Mr. \vn^ .ippoinud 
10 ihc charge of the p'»rty. 

Tfse party divided into H’^rc 


in c!'ifr<r pt/tn sotfi Auiju't K'^S' 

Mr. W. I*. li. Adams, Kxtfa Supfrlntenirri, 5 th 

Mr. M. J. SKcctt.-<r!, Kxira A’tlfUnl Superin ten tier.!, Cth 
pf.KEc. 

Mr, C C» Bjrnr, Sub*A?:; 5 tant n l;t 

?:r.-vdc. 

Mr. B-G. NcTYlnnl, :rd 

pr.idn. 

S3 ounxyors nnil l«’0 writers. 


Cramps under 
Sht 


Me55r.<r IJaU, 
ban u.as ctu- 


Adatns and 
ployed on— 

(t) Four-inch detail survey 
of forest reserves in 
GcKi. 5 V.aii. 

(2) Trir.ngulation and 4-iucit 
det.ii) survey of forest 

reserves in South Canara. 

{3) Triangulation and 4-inch detail survey of forest reserves in Gar.jnrn. 

(4) Triangulation in North ^^.'3)aba^, In addition to the .above camps, 
Surveyor Balaji Dhondiba v.'ith six sub-surveyors v.as employed on 
revision surveys in North Coimbatore and a sub-surveyor w.as 
deputed to assist in the demarcation of the Mysore South Carnira 
Boundary. 


iSS. The party left Bangalore early in November 190.5 and continued field 
work until May 1505 vlicn it returned to recess quarters. An area of 1,022 miles 
was triangulated in South Canara, Malabar and Ganj.iin, but only about one-third 
of this area was under the Forest Department. Ov.ing partly to the forest 
blocks being much scattered and also to the absence of secondary series in the 
presidency, the area triangulated is necessarily much larger than is actually 
required for 4-inch topographical purposes, 

1S9. Only 29 linear miles of boundary were iraver.sed by theodolite. This 
small outturn was partly due to boundary lines not being cleared m advance. 
U is considered desirable to prevent encroachments iliai a theodolite tra%*ersc 
should be carried out of all exterior forest boundaries in Madras and where this 
has been omitted in the past it will be done during the general topographical 
survey of the country. 

190. Seven hundred and fifty square miles inclusive of 134 square miles of 
revisionary survey in Coimbatore were topographically surveyed on the 4-inch 
scale. The area u.as less than for last year. This w.as partly due to several 
surveyors having been employed on a test survey on the i-inch scale for the 
Indian Survey Conimiticc and partly to the dlfncult nature of tlie countr)*. 

191. The work was thoroughly tested in the field and proved accurate. 

192. The average outturn per man per month varied from 5*5 square miles 
in Coimbatore to 2'2 in Gan}am. 

103. The country presented much the same diflicuUics as formerly, fn (he 
forests of Godavari and Gan jam 3 vith their almost impcnetr.iblc undcrgrovvth 
and bad water, difficulty of securing supplies and gencr.al un healthiness were 
experienced, while in South Canara «>/ith its dense ever green forests there were 
few vill.agcs and much time and labour were expended in clearing lines, 

194. On the whole the health of the party was butter than it was I.*i5t 
season but the mcniils suffered considerably from fever and dysentery, A 
Hospital Assist.ant was attached for three months to the Goddvari section and 
this helped 10 maintain its efficiency. 

* 195. Most of the computations have been brought up to date during the 

recess, 

196, Inclusive of 49 sheets partially mapped last year the fair mapping 
comprised 03 sheets ; of these, 14 sheets of the Gdihivari District .arc with- 
held from publication for verification of boundaries. In .^outh Canara S sheets 
cannot be submitted without further references to the District Forest Ofuc'ir. 
In Kurnool 13 sheets being arrears 01 previous years and five sheets of the 
Guntur Kisina District will be submitted for pnllication in October. Of the 
Noub Coimbatore revision ^vorl: 13 sheets will be submitted. 
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197. The actual expenditure for the survey year ending 30th September 
1905 inclusive of cost of instruments is R 1,07,642 as compared with R 1,07, 701 
in the previous ycao ^ 

The following table shows the cost-rates of the different classes of sur\’ey 
and the areas surveyed during the year under report and two preceding years : — 



1 * AHEA, SURVnVED. 

C 0 ST*n. 4 .TE PER SRVAnE JIIES. 


1 r 9 <J 3 - 04 . 

1904-05. 

1902*03. 

1903-04, 

1904-05. 

Triangulation 

2,030 j 




9 

14*0 

Traversing . 

538 




19 

30*6 

Topography {a) , 

X,4II 



58 : 

102 

X 23'3 


(a) Includes 134. square miles of revision survey in North Colinhatore District and excludes 135 
square miles test survey on the scale of i-inch = x mile. 


The increase in cost rates is partly due to increase of pay of establish- 
ment, additional local labour at enhanced rates in certain localities, and to the 
unhealthiness of the Godavari and Ganjdm Districts. These circumstances do 
not, however, in themselves satisfactorily account for the increased cost-rates : 
the increase is principally due to the fact that a large number of the surveyors 
who had suffered severely from fever during the previous season took the field in 
a debilitated state and were unable to produce the outturn they otheiwdse would 
have done. The party has now been employed for many years on the survey of 
forest tracts and the majority of the surveyors are now working in the remote 
and notoriously unhealthy districts of Ganj^m and Goddvari which are especially 
distasteful to the class from which the Surveyors of the Party are recruited. The 
scattered nature of the work and the difficulties of communication render super- 
vision difficult and the men become disheartened with the poor results obtained 
after days of monotonous toil in the dense jungles where often even the abori- 
gines refuse to work. Everything that can possibly be done will be done next 
season to improve results and the prospect of a change of programme will do 
much to encourage the men. 

198. The programme for the ensuing season comprises Malabar and the 
Nilgiris with a view to the 2-inch topographical survey of sheets 35, 53, 54 
and 55 ; the continuation of the theodolite traversing of the Mysore South 
Canara boundary and of the boundaries of forest reserves in North Malabar, 
and the 4-inch detail survey of forests in Goddvari, Ganjam, South Canara, 
North Malabar and Chingleput. One surveyor will also be deputed to accom- 
pany the Joint Commissioners who are demarcating the boundary between 
South Canara and Mysore. 

199. During August the party was inspected by Major P. J. Gordon, I.A.t 
Superintendent, Forest Surveys. 

200. Forest right and boundaries, with the exception of those in Goddvari, 
were verified during recess by the District Forest Officers. 


BURMA. 
No. 20 Party. 


Pcrs&finel, 

Captain A. M cars, I. A., Officiating Deputy Superintend* 
ent, 2nd pradc, in charge. 

Mr. P. F. Prunty, Extra Assistant Superintendent, 2nd 
grade. 

Mr. M.C. Fetters, Extra Assistant Superintendent, 6th 
grade. 

Mr. 5 . S. Me. Fielding, Sub- Assistant Superintendent, 


20 r. Captain A. Hears, I. 
A., held charge of the party 
throughout the year under re- 
port, except from the 9th June 
to the 22nd July 1905 when, 
during his absence on privilege 
leave, Mr. P. F. Prunty officiated. 
The party left recess quar- 
ters at Dehra on the !2th 
November and commenced field 
work early in December, the field season lasting until the middle of May, 


1st grade. 

Mr. J. n. Williams, Sob. Assistant Sopccinlendcnt, rst 
gr.idc. 

Miinshi Am|ad Sub-Assistant 
grade. 

67 Sur\'eyorf, etc., and tn-o .vriters. 


Superintendent, 2nd 
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202. The pnrly, divided into five camps rmd small sections, v/as 
employed on — 

(r) Trianj^ulnlion and traversing in the Yavr forest division (Pahokkn 
districi). 

(2) Traversing for revision survey in the Thaunffyin district. 

{3) 4-inch detail survey of Forest Reserves in the Lower Chtndwin. 
Myiithn and Yaw forest divisions (Upper and Lower Chindwan .and 
Pa!:6hku districts) and in the Thnyetmyo district. 

203. Subsidiary triangulation based on the Manipur Minor hferidionnl 
Series vvns continued by Mr, Prunty southwards from the previous season's 
work over an area of about 800 square miles in the Pak6!tku district. 

004. Owing to the denseness of the forest growth the triangulaiion had to 
be, supplemented by a network of theodolite traverses for the purjiosc of fur- 
nishing the plane tabkrs with additional points and heights. 

Nine hundred and seventy-six linear miles were traversed in an area of about 
1,000 square miles. The theodolite was set up on an avernge iS limes in every 
linear mile. With few exceptions all the traverses were set up and proved in the 
field. 

205. An area of 6S0 square miles comprising reserves in the Upper and 
Lower Chindwin, Vaw' .and Tlmyelmyo forest divisions was lopogrnpliically 
surveyed on the 4‘inch scale. 

The detail sun'cy, owing to the intricate nature of the thickly wooded 
country^ was ns usual carried out by plane-table traversing always a slow and 
laborious process. 

The absence of villages in or near the reserves necessitated the cstnbllsh- 
mcni of numerous food dcn6ts for supplying the surveyors and followers with 

f irovisions, and, owing to tne elephant establishment being under strength and 
Deal labour scarce, considerable difficulties and anxiety were experienced, 
especially at the commencement of the season, in slocking these depots. 

206, The area under topograpliical survey was carefully examined in the 
field by one linear mile of test line to every 1*77 square miles of 4-inch detail 
survey. 

The work, rigorously tested in this manner by the officer in charge and his 
assistants, proved satisfactory. 

207. The average outturn of 4-inch detail survey was 3.56 square miles per 
man per month. The plane table was sot up on an average 171 times in every 
square mile surveyed. 

208. The health of the party was generally good. There were seven deaths 
among the of which five w'cre due to cholera on the journey to the field. 

209. During the recess months the triangulation and traverse computations 
were completed. The fair mapping of tlic past season's work ivill be finished, 
with the exception of two incomplete sheets, before the party takes the field* 
36 sheets have been submitted for publication during the year under report. 
There arc no arrears of mapping in the party. 

210. The total expenditure incurred on survey operations for tlie year ending 
50th September 1905 amounts 101^1,51,677 as compared with Ui,39^5io 
for the previous year. The increase is chiefiy due to the purchase of 2 new 
elephants at a cost of over R 6,000.^ 

211, Tlic following table shows the outturn and cost-rates for the year 
under report and the two previous seasons 
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PART It. 


The cost-rates of trfangulation and traversing are practically the same 
as for the previous season and may be considered fair average rates for thickly 
wooded and undulating country in Burma. 

The cost-rale per square mile for 4-inch detail survey has risen by Ry 
per square mile. This increase is regrettable and is due to the failure to 
reach the anticipated outturn of detail surs’cy by 40 square miles, owing to two 
of the detail camps being much dela3^ed in reaching their ground "through 
difficulties experienced in obtaining sufficient local carriage. This diflicuUy^ 
would not have arisen had two newly purchased Kheddah elephants arrived 
as arranged for, at the commencement of the season. This shows how small 
circumstances may seriously affect a scason^s outturn. When these elephants 
eventually reached the party they were unfit for work and both died within 
two months of their arrival. 

The charge of 4 per cent, on the total expenditure of the party on account 
of instruments supplied was taken into account, for the first time since the 
party was attached to the Forest Survey Branch, in calculating the cost- rates, 
and this fact must also be taken into consideration in making a comparison 
with the cost-rates of previous years. 

22 z 2. The programme for 1905-1906 is as follow’s : — 

(1) Triangulation and traverse survey to complete standard sheets 66, 

67, 68, 69 and 70 with a view to these sheets being surveyed 
topographically on the 2-inch scale. 

(2) Topographical survey on the 4-inch scale in the Lower Chindwin, 

V'aw^ Thayetmj^o and Thaungyin forest divisions. 

213, The Superintendent, Forest Surveys, inspected the party in the field 
in January and in recess in October 1903, 

CADASTRAL AND TRAVERSE SURVEYS. 

BENGAL. 

214. The operations in Bengal remained under the supervision of Major 
R. T. Crichton, I.A., Superintendent, Provincial Surveys. During the year 
under report the 6 detachments have been formed into two parties and the sur- 
veys in Bengal are now carried out by three large field parties. The outturn 
of the season, which is again the largest accomplished as yet, is as follows*. — 


Square mites. 

Traversing ..... .... 6,326 

Cadastral survey 4,481 

Record-writing ........ 4,5*2 

Topographical survey on 4-inch and smaller scales . . 572 


No. 4 Party. 

Personnel. 

Lieutenant L. C. Thuillier, OfSciating Assist- 
ant Superintendent, 1st grade, in charge. 

IT raverse. 

Mr. P. L. Causley, Extra Assistant Superin- 
tendent, 6lh grade. 

Mr. C. A. O’Donel, Extra Assistant Superin- 
tendent, Cth grade. 

Mr. H. A. Hardless, Sub-Assistant Superin- 
tendent, 2nd grade. 

T Supen-isor, 45 Traversers and 34 Com- 
puters. 

Cadnsiral. 

Mr. C. S. Ivraat, Extra Assistant Superin- 
tendent, 3rd grade. 

Mr, W, bktiling, Extra Assistant Superin- 
tendent. 4th grade. 

Mr. 3. C. Lears, Sub-Assistant Superintend- 
ent, 1st grade. 

Mr. U. J. H. Hart, Sub-Assistant Superin- 
tendent, 1st grade. 

Mr. G. W. Archer, Sub-Assistant Superin- 
tendent, 2nd grade. 

Mr. T. F. Kitchen, Sub-Assistant Superin- 
tendent, 3rd grade. 

4 Superx'ijors, 73 Inspectors, 854 aminst 
1,262 mokarrirs, chainmen, clu. 


C 


21$. This party consisted of one traverse 
and tw’o cadastral camps and w’as employed 
in the Bhdgalpur and Pumca districts. 
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CADASTRAL AND TRAVERSE SURVEYS. 
The outturn for the season h as follows: — 
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The cost*rate for traversing in Bluigalpur is very fair, the higher rate in Purnta 
being due to a smaller and detached programme. The rales tor cadastral survey 
and record-writing in both districts are very good, especially considering the un- 
hcaUhiness of the locality. The topographical surveys were confined to the 
Kosi river ‘VrVrrr?” tract which has now been completed. The procedure 
adopted in this tract was described in paragraph 163 of last year's report. 

216, The traversing has been suitably connected with the Grcti Trigono- 
metrical survey and proves well. There were 40,241 theodolite stations which 
were maiked by 5,395 stones at trl junctions and 30,344 cylinders^ and 4,502 
pegs at other points. The pegs were principally used in the “ ’' tracts 
where any attempt at preservation of marks is useless. Demarcation in the 
uplands was fairly good, and was not required in the dtara ” except in the Gov- 
ernment estates where it was conspicitpus . by its absence and caused a good 
deal of extra work at the traverse stage. The detail survey yas checked by 
nearly 5 linear miles of test survey for each square mile of detail and over 27 
per cent, of the record-writing has been checked by the Survey staff. 


No. 5 Party. 


Ptrsonvel, 


Cypt.nin F. C. Hirsi, I.A., Oflicwlin:; Assul-# 
nni bupermtendent, ist jrmdc, in diarc'?- 

TreiT<rse. 

Mr. T. \V. n,ibcr»nu, Extra Assi'^iar.t 
Supcnntcndenl, 4th Rrade. 

Mr. li. Fitrpbbon, Sub ..As vir inn I Supfr* 
intendent, 2nd prade. 

1 Suptr> Ivor, 40 iravcT?crs nnd a? compu* 
trrs. 

Mr. H. W. Rjppe, Extra A'sbt.vit Super- 
intcr.dmt, Rrade. 

Mr.C. S. G.'Kp^r. Ertra Asdsuirl Superitj- 
tonder.i. 

.Mr. P. F. DiJ.^ney, Ass -slant Superin- 
Smd'*r.t, 2nd j^rade. 

Mr. A. B. StTArt (Jank'r), Sub-A<»*5Jart 
Superinttrviert, 3n.i fTfarfe. 

4 Sap2n'\i.orf, £2 imprut-Ks a.f»d 9:0 


217. This party al«o compri.scd one 
traverse and two cadastral camps and 
has accomplished the following outturn 
in Ranchi, Midnapore and t^inghbhiim 
districts. 


G 
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District 

Nature of operations. 

Area 
in square 
miles. 

Cost-rate 
per square 
mile. 





f 

Traversing .... 

1,633 


Ranchi . . . . ^ 

I 

Cadastral survey 

909 


li 

Record-writing .... 

1,040 

306 

f 

Cadastral sun-ey 

27 

207-3 

Midnapore . . . •< 




i 

i Record-writing .... 

149 

104-1 

C 

Cadastral survey .... 

594 

47*2 

Singhbhum . , .< 




L 

Record-writing , . , , 

594 

32‘6 


The cost-rate for traversing is low, owing to large villages and large tracts of 
waste land, but is particularly satisfactory, as owing to the hilly nature of'three- 
fourths of the area the sublense-bar had to be constantly used. The low 
rates for cadastral survey with records in Ranchi and Singhbhum are noticeable 
and are due principally to large fields and labour being readily supplied free. 
The average size of the field in Ranchi was 1*3 acres and in Singhbhum ri 
acres. The Midnapore rates are exceptional as the work was entirely confined 
to completion of scattered arrears of previous season. This sort of work must 
prove costly. 

218. The traversing has been connected with the Great Trigonometrical 

survey and proves well. In Ranchi there were 30,350 theodolite stations j tri- 
junctions being marked by stones with dots cut in the centre and all other points 
either by stones with a broad arrow ** cut thereon or else the broad arrow w’as 
cut on the rocks- />; There are no Revenue sur\"ey or other old maps of 

Ranchi showing village boundaries, and as the demarcation was found wantino’ 
the surveyors, with the help of the Deputy Commissioner’s list of villages* 
surveyed the boundaries as pointed out, 

219. In both Ranchi and Singhbhum the detail survey has been checked 
by nearly 3^ linear miles of test survey to each square mile of detail and from 
15 to 21 per cent, of the record-writing has been checked by the survey staff. 
The local establishments although now in their third year of employment only 
averaged 16 acres of cadastral survey and 23 numbers of record-writing a day. 
These outturns are very poor and would have seriously affected the cost-rates if 
labour had not been supplied free. The health of the establishments. in all these 
districts was very indifferent, principally owing to malarial fever. 


Personnel. 


No. 6 Party. 
c 


Mr. A. W. Smart, Extr«i Deputy Supcrin- 
tetidcnt in chnrKC. 

Mr. N. Bedford, Extra Assistant Stipcnn- 
tendent, 4th grade. 

Mr. C. H. G. Johnson, Extra Assistant Super- 
intendent, 5th grade. 

Mr. E. G. Hardinge, Extra Assistant Super- 
intendent, 6ih grade. 

Mr. O. K. C. Judd, Sub-Assistant Supenn- 
Icndcnt, and gr.adc. 

Mr. P. Kcnn(^’, Sub-Assistant Superintend- 
ent, and j^rade.r ^ • 

Mr. V. \V. hjarten, Sub-Assistant Superm- 
tendent, and (W*^de. ^ 

Mr. t. Newton, Sub- Assistant Superintend- 
ent, 3rd grade. 

4 Supervisors, 62 irat-crsers, 32 computers, 
49 inspectors and 926 ami ns. 


220. This party comprised one trav.erse 
and one cadastral camp and one camp 
employed on both traversing and topogri 
phical survey. ^ ^ 
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The arcAS nccornp]i«hof| nrc ns : — 
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The rate for traversing in Fariclpur is very hfir considering that llic soutJiern 
half of the IrncL consists principally of large swamps intersected by streams and 
the northern Iialf of thickly wooded uplands whore heavy line-clearing was neces- 
sary. The tales for cadastral survey and record-writing for Backergunge are 
slightly higher than last season owing to much smaller fields, rhe average 
size of the field wa« 0*87 of an acre. The rates for the work in the Sunderbans 
arc good considering the veiy dinicnll nature of the work. 

22 1. In the traversing in Faridpur and Backergunge (excluding the Sunder-, 
bans) there were 45,167 theodolite stations which have been marked by 6,561 
stones, fiSo galvanized iron cylinders and 37,926 pegs. The cad.astrnl siir\'cy 
has been cliecked by an avcmg-‘ of over 4 linear miles of lest survey to each 
square mile of detail and in the record-writing the entries against 22 per rent, of 
the plots have been checked. In the Suncicrbnns the area of 571 square miles 
comprises 251 square miles of more or less cleared lands which have been 
surveyed cadastrally and 520 square miles of dense forest and jungle cm up by 
innumerable streams and tidal creeks of which only a topographical survey wa.> 
done. The usual procedure for marking of traverse stations liad to be aban- 
doned in the Sunderbans as owing to the spongy, water-logged n.ature of llic 
soil, stones would Iiavc disappeared in a short time. The trijunction points have 
tlicreforc been marked by 145 galvanized iron cylinders and 20 trunks of trees 
sawn off a little above ground level. Other salient points have been marked by 
1 1 iron cylinders and 307 trunks of trees. At all the remaining 5,671 theodolite 
stations, wooden pegs 3 feet long and 4 inches in diameter have been driven into 
the ground. In addition to these marks, at all stations in the forest and jungle 
■areas, cro>s slicks painted white were affixed to, or awhile cross w.as painted on, 
an adjoining tree. Without these marks the identification of stations at the 
topographical si.age would have been almost impossible. Tim density of the forest 
and jungle precluded any attempt *at systcm.atic line-clearing consequently a 
system of zigzat; traversing was adopted of which successive stations were loc^aed 
on opposite banks of the creeks and streams and the distances measured by 
means of subtense-bars. This neccssit Ucd only sm.all V shaped clearings at c.ich 
station and has been a complete success ss the traversing has proved very u*fdl. 

2 * 32 , There have been great difficulties to contend with tn iliis sun-ey. The 
establishment had to live in bo.its and a*i .absolutely nothing was obtainable 
I^^cally, all drinking water and supplies had ic be sent out to them at regular in- 
tervals. Towards tlie end of the seas'^n the high winds and sudden storms which 
occur near the Pay of Bengal made boat work wry dangcro*JS. Notwitli^t tneing 
all tbe^ p-ccauiions taken, ilie w.~,nt of fresh water caused a great deal cf sick- 
nessi Jspectally skin diseases and sorts from which fully 75 per cent, of the men 
suffered sevcrelv. Malarial fever and dvsentery were prevalent also and la^ilv 
there was considerable danger to life owing to the country being invested with 
tigers. Two wt re killed by tigers and there were several narrow c*- 

e,\pes. As a consequence the estnbkshmf-nts .absconded wholesale and very 
great dtHtcutty was c.xpericnccd In replacing them. 

c 2 
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Part ii. 


MISCELLANEOUS SURVEYS. 

223. Calctiita Mumctpaliiy,—T\\^ detachment under Mr. R. B. Smart, 
Extra Deputy Superintendent (ret«red) continued the operations in the added 
area of Calcutta and the adjoining Panchdnnagram Estate. The outturn of the 
year is as follows : — {a) Traverse of 2,090 acres of Dihi Panchdnnagrdm 
lying outside the municipal boundary, {b) detail survey of the foregoing area on 
the scale of 32 inches to the mile and (^) detail survey of 1,430 acres on the 
scale of 50 feet to the inch. The field work of this detachment is now 
practically finished but a lot of work still remains in the way of demarcation and 
reconciliation of municipal and revenue holdings and the area extraction which is 
difficult can only proceed as demarcation advances. Out of 393 fair sheets 133 
have been completed in skeleton, t.e.t all details have been drawn with the exception 
of the boundaries of holdings which can onl}^ be entered as attestation progresses. 

224 Patna Division diara survey . — With a view to the annual checking of 
accretion and diluvion in '^diara^' tracts the Board of Revenue ordered that the 
present position of the Ganges river be marked on maps of the latest surveys. 
This work w'&s taken up by No. 4 Party, the procedure adopted being to run 
traverses along each bank of the river as close to the water’s edge as feasible 
connecting them with trijunctions of the former survey and then to map the 
actual water’s edge by offsets. A set of maps on the 16-inch scale was 
compiled showing the course of the river as previously surveyed in black and on 
these maps the present position of the river has been shown in red. The total 
length of the survey is 354 miles and the approximate area enclosed 55 square 
miles. Next season permanent marks will be embedded at selected points nCiir 
the river and on high lying islands, and if a fair number of these marks are 
found remaining after the rainy season it should be possible to re-map the river as 
required without necessity for an expensive theodolite survey on each occasion. 

225. Relaying Jalpaiguri-Cooch Behar boundory . — This work has been 
held over for several seasons as no officer was available to take it up. This 
season Mr. O’Donel was deputed for the purpose and it has now been done and 
a report with maps and data is being sent to the Deputy Commissioner of 
Jalpaiguri. 

226. Minor operations . — The follow'ing minor operations have also been 
carried out during the season-: — {a) relaying the Revenue Survey boundary of an 
estate in the Malda district \Yhich entailed the skeleton traversing of 53 square 
miles, (6) traversing for cadastral survey 2 villages, covering 6 square miles in 
Patna, (c) cadastral survey of one village in Ranchi and (d) demarcation of the 
Udaipur State boundary, 

BENGAL DRAWING OFFICE. 

227. During the year under report the Bengal Drawing Office has been 
moved from Free School Street to more commodious and suitable quarters at 166, 
Lower Circular Road. In addition to its original work of compilation of 
standaTd sheets this office has gradually undertaken a very heavy and varied 
programme and is now divided into 5 main sections. 

(a) Standard inaps . — During the yeaf four i-inch standard sheet?, Nos. 

200, comprising portions of Darbhanga, Monghyr and Bh 5 - 

g slpur districts, have been completed and submitted to the Surveyor General’s 
ffice for publication. Seven sheets, Nos. 145, 146, >71, 172, 173, 574 and 
^ 75 i hand, of which 3, Nos. 145, 146 and 171, are practically complete and 

will be submitted shortly. 

(i) Dtslrict maps . — During the year the district maps of Saran and Cut- 
tack have been completed and submitted for publication. That of Puri has also 
been completed and will shortly be submitted. The map of Champaran is well 
advanced and that of Darbhanga is as far advanced as the' slate of the standard 
sheets permits. It has been decided that a map of Chittagong should be com- 
piled and it is in hand but the incorporation of old material for the gaps left 
in the latest survey, which is necessary to complete the map, is proving 
troublesome. 

W Traverse —The necessary computations for the compilation of 

these charts are now well advanced and it is hoped that 27 charts will be ready 
by I St April 1906 and another 79 by October 1906. 
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(d) Thcna These maps sho’Ainji the serial numbtnn/j of \ir}ai:fs 

and Ctfrlrtsn other details arc compiled for the local Govcrnn^cnl and durinf; the 
year the maps of 14 thauas have been published. Trijiinction mark maps 
(required by the Scltlcinent Department) of Gya and Shahabad have been 
completed and those of Painnand the Orissa districts arc well advanced. 

(e) Reproduction cj village maps, — During the year 17,547 sheets have 

been traced, *2,554 have been examined, 280,821 copies have been printed and 
139,082 despatched' 10 Collectors and Sctticnjcm O/Bcers. The programme 
for the next season is double that of th-e outturn just accomplished and cvciy- 
thing points to a still larger and early increase, as copies of village maps nn: to 
he supplied to every holder ^vbo is in possession of a plot. This 

frequently means the supply of 0^000 or more copies of a village map. In 
connection with this section a small ** badaR^ cstabiisfiment varying from 3 to S 
draftsmen has been maintained so as to deal ‘ivltb ** badars'^ in the original 
sheets which become apparent \vhcn examining the traces, 

(/) Radar section ,' — *This section consisting of about 12 cadastral draftsmen 
and area estimators deals with received from the several Settlement 

oHicers and corrects the spelling of \*i)lagc names on original sheets and traverse 
tables in accordance with the ihana lists supplied by the Seiilemcnt department. 

(g) Map record secliot :. — During the year 3,081 original sheets have 
been received for record from the fjcld parties and 1,357 from the Surveyor 
General’s office. The total number of original maps now lodged in the office 
*581,592. The removal and re-crcction of the large racks and of all these 
sheets to the new ofhcc has been a task of considerable diflicuUy but the oppo;- 
tunity has been taken to re-arrange all tlic maps by Ibanas, The paper traces 
which arc prepared prior to reprocluciion by the Vandyke process are also kent 
in this section and a register is’under preparation so" that they wdl be readily 
traceable should further demands for copies arise. 

22S. Major Crichton inspected all the parties .and camps several times during 
the field season and Nos. 4 and 6 Parties with all their camps during recess. 
He inspected the Bengal Drawing office constantly during the year and also 
the office of the Calcutta Suburbs survc}'. 


UPPER AND* LOWER BURMA. 


No. 7 Party. 

PfrtfnKfi. 

Ue«t.*Co'oT)ct G. D. Modgion, I. A., SupCTirtfndfril, lU s;r«de, irt 
ch4f£n until ?nd No\“cinb«' 1904 and alto from the 12th May to 5th 
July 1905 . 

MajtT C. \V. t!. Stmonds, !.A., Dtputv Suptriniendent. itt 
m cKarpc from 26th November 1 904 to laifi M.iy 1905, and npntn from 
13 th Aiijfjutt 1005. 

Mr. J. S. Swircy, F.xtm AssjUnnt Superintendent, ind 
Mr, O. O, Smart, Kxira A»siil.inlSupcfir.tenricrt,4th emde. In cVsrnc 
from^rd to 35th NoNtmlxtr 1904 and from fth July to itth AufjcriT 
Mr. C. Graham Estra As^Idant Soperintrndeft. 5ih prade. 
liabu Japdamba Pra»nd, Bttra As^Hl.ant Supiciirtefide<’t, fcth pradc, 
Uabu A, C. Rene, S^ib*Astjit»nt Superirlmdcnt, ut grade- 
^fr. W. E, S. S^in^y, Sob'AssSstant Superirr^derf, ^rd pradf. 

17 Travrtrfr*. 14 computer*, 17 drsflsmen, 4 typer*. 5 eitlmator?. 
9 }n»p«it»rs and $9 Feud aur^-eycjrt. 


229. The cadastral 
survey of tiic Pak6kku 
district was continued 
and a large scale survey 
was carried out of an 
area of 9*3 square mile; 
recently added to the 
Rangoon municipality. 
The programme was 
completed and the out- 
turn of the sc,ason was 
as follows : — 
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PART IK 


230. Pakokhu Dhtnci.—?\t\A work commenced on the loth November 190. 
and closed on the slid May 1905. The traversing was done under the super 
vision of Mk J. S. Swiney. The Seikpyu township was completed and a small 
area in Pauk as well as 34 kwtiisok Pakokku situated in the bed of the Irrawaddy. 
The country traversed was mostly undulating and covered with thin scrub 
jungle. Absence of w'ater was severely felt in parts as owing to it the surveyors 
had at times to encamp at long distances from their work. The average 
number of traversers was 12 for months and their average daily outturn 
amounted to 8 angles and i34<chains. The traversing was connected to 2 
G. T. S. stations of the Manipur meridional series" and 4 stations of minor 
triangulation of No. to Party which was also carried outdaring the season 
under report. Double chaining was employed throughout and amounted to a 
total of 1,705 linear miles. The theodolite was set up at 12,555 station', of 
which 10,901 were new and were marked with the usual galvanised iron cylinders 
at an approximate cost of 9*3 annas per station. Observations for azimuth were 
made at 84 stations and vertical angles were observed at 3,101 stations and 
their heights computed. The' origin of survey was the same as that of 
previous seasons, 

23 1. The cadastral survey was carried out under the supervision of Mr. Lee 
assisted by Babu Bose and Mr. W. E. S. Swiney. The average number of 
aviins employed was 64 for 150 days with 6 Inspectors and the average daily 
outturn of tzch am in was 26 acres and 17 fields. The entire area surveyed 
cadastrally lay in the Myaing township. Only 387 square miles consisted of 
cultivated land which contained 164,637 fields, the average size, of the field 
being i'5 acre. The remaining 218 square miles consisted of jungle in which 
no details were surveyed. The work was checked by 371 linear miles of test 
line.s run by Imperial and Provincial officers, and 263 linear miles of independent 

which give an average of 1 '6 linear miles of test survey by superior 
officers, to each square mile of the area actually surveyed. The small area 
surveyed topographically was that mentioned above, lying in the bed of the 
Irrawaddy which is subject to periodical inundation so that the fields change 
from year to year. The survey was done on the 16-inch scale to enable both 
the^ 16-inch and 2-inch maps to be completed. Only the kmn boundaries, 
limits of cultivation and water channels were mapped and the village sites, which 
are occupied during the dry season. The original maps, 53 in number, will be 
handed over to the Deputy Commissioner and no copies of them will be 
printed. 

232. The 2-inch fair mapping of the seas’m’s work was completed. It falls 
into sheets 105, 106, 107, 108, 150 and 151,0! which the two latter were forward- 
ed to head-quarters. That of the Shwebo district, which was reported m arrears 
last season, was completed with the exception of 3 sheets, wliich could not be 
drawn as the 1 6-inch maps had been sent (0 Calcutta for reproduction. The 
whole of the Shwebo 16-inch maps have nor been printed and copies supplied to 
the Land Records Department. Of the current season^s work, however, the 
i6’inch maps of only 144 kwms out of 462 had been submitted for reproduction 
before the party resumed field work and no printed copies had up to that Lime 
been furnished to the local authorities. « 

233. A commencement has been made with the traverse charts of Burma 
and those of the following 23 standard sheets have been prepared, of which the 
first five have been sent to Calcutta for publication: — Sheet 149W and both 
sections of sheets 148, 196, 142, 143, 144, 145, 109, 152, tSp, 190 and 191, 

234. The cost-rates this season have returned to something like their 
normal figure and are considerably lower than those of last season when they 
were exceptional as was then explained. The rate for cadastral survey does not 
include the completion of the t6-{nch maps which was somewhat in arrears at 
the close of the season. That of the traversing is 20 per cent lower than it has 
been during the last two seasons which is due to easier ground. Ail the rates 
include 4 per cent, for instruments, 

, 235. Rangoon Mr. Smart was in charge of this survey and was 

assisted by Babu jagdamba Prasad. The area for survey formed a fringe round 
the old municipal limits which had been surveyed in 1S93— 97 and as it also 
extended to boih sides of the river, it was spread over a large tract of couniry. 
On the northern side where the main town is situated the ground was undulating 
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and covered wiih houses, mostly surrounded by garden's and tree?, bul on she 
other side it consistetl oi open ricc-ficlds with a fen* mil's and vilb|:cs hero and 
there. The south side, hov'ever, n'ns subject to prriodicaHnundaiinn which 
interfered very much nith the work at times- The travctxinr: occupied lo 
surveyors for two rminlhs and the average outturn of the traverse survexors per 
working day was 7 angles arid 26 ch^iins. The chaming amounted to ip5'7 
linear miles and the theodolite was set up at 3f459 stations wldch were all marfctd 
with galvaniicd Iron cylinders. Vertical angles were recorded throughout by 
means of which the heights of 1,600 stations were determined and the work was 
checked by observations for azimuth at 22 stations- Three new trigonometrical 
stations xverc also fixed and marked with masonry platforms surmounted by 
pillars in itic shape of cubes of 1 foot sides. 

256. The detail survey was done on the scale of 100 feet to the inch by 3 
inspectors and 27 avrtns in rive months. It was carried out in the usual way, but 
owing to the broken nature of the ground in the northern portion .and to avoid 
the necessity of unnecessarily chaining across private enclosures^ survey by 
mierpolation was resorted to in that portion and 2,859 plane-table fixings 
were made- Extra heigbts w‘ere determined with the clii oj’eicr at 6,625 points 
and 'tthcre the nature of the ground required it, approximate contours at S*fect 
vertical inten'als, ‘ were inserted by means of these heiglils and those 
furnished by the traversing. The number of sheets is 107 and the printed maps 
will be produced by the Vandyke process from the field sheets themselves which 
will all be completed and forvxarded to head*quariers before the party lakes the 
field again. 

'237. The expenditure on this survey during the season is R 65,900 and 
during October 1905 a further sum of R r',663 was expended in complriing the 
drawing of the maps and the area statements, bringing the total cost of the 
survey to R67,563 exclusive of the cost of priniin^g the maps, xvhich it is 
estimated tiill come to about R640. Excluding this, the cost per acre is 
Rxi* 4. The average size of the plot is 0*26 acre. 

238. Propravivii ^* — Next season the traversing of the Pakbkku district tvtll 
be completed and 900 square miles will be surveyed cad ast rally, Icaung one 
season's work to complete the cadastral survc)' of the district. 


UNITED PROVINCES OF AGRA AND OUDH. 


No. S Party. 

239- Captain W. M, Coldstream, R.E., continued as Superintendent of 
Provincial Surveys to siiper%rise the operations in these provinces throughout 
the year, and as before the party consisted of one traverse and three 
cadastral camps and one drawing office. The operations of the previous 
seasons ivero continued and the total outturn of the party for the sc.ason is — 
Tr:ivcrs:ng for cadaslr.nl sum-cy ..... 323 sq’jarv milrs 

Nvw cad.nstral 5 Ur;*cy with records .... 349 „ 

Rcvblon of cadaftral map*; and records . . . i,S22 ,, 

Supp'emcaUrj' topographical survey, scale 2 inches » 1 mile J67 „ 

Road s jr\-cys ........ *,364 Hrie-ar miles. 

also certain minor surveys which arc given in detail below. The cadastral 
surveys were carried out by the agency of /ir/ardm. 

240. Traversing ^ — The area traversed, 323 square miles, lies in the riverain 


tracts of Moradabad district 
along the Ganges, where the 
main circuits had been mca* 
sured during the previous 
season. The cost-rale, in- 


/’rrfrn*?#/. 

Mr. F. S. Ben, Eiclra Arsheir-t Supsrirtrrdrn?, rth grAde, 

in chkTipr. 

5 ”lta\'rrse 4 » in5prr:i?r, 7 izwift/, 7 

coai uunne^ori, 16 draltfsrcn, 

elusive of Rc-S a share of head-quarter charges, is R26 per squ.irc fnile. 
The traversing was connected with five stations of the Great Trigonometrical 
Surves* and the average linear error per mile is 4*6 f^l. Azimuth cbserr.iiions 
were taken at 4S stations ami the angular error Is 3*2 seconds per angle. 
The preliminary demare.^tion was gcod. 
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241. A lra%'erse was also run along the Allababad-Rewah boundary in 
order to fix the sites of the boundary pillars and to provide a basis for the 
cadastral survey ol a strip of ground along the boundary. The length of the 
traverse was 98 miles and the cost-fate Rp'y per linear mile. The work was 
difficult and rather expensive, as the line runs over a low range of hills for a 
considerable portion of its length. Azimuth observations were taken at 52 
stations, the mean angular error being 2*6 seconds per angle. 

242. The traverse camp also revised in the field the 64-inch maps of 
Cawnpore city and environs, covering an area of 8*4 square miles, brought up to 
date the cadastral maps of certain estates of an aggregate area of 1*7 square 
miles in Cawnpore for the Settlement Department, surveyed and mapped 
on the scale of 24 inches to the mile i*6 square miles of the lands of the 
Hdpur Remount Depot, prepared general maps on the 16-inch scale of Fyzabad* 
and Ajodhya towns from recent surs^eys, and surveyed on the 64-5nch scale the 
boundaries of 1,364 linear miles of ist class roads for the Public Works 
Department. 

243. Moradahad, — The programme of cadastral survey and revision in this 

Personnel district was practically com- 

Mr. I.. F- Berkeley, Extra Assistant Superintendent, 3rd plated. Operations 
cradc, in charge. commenced in October 

Mr. J. H. Murphy, Extra Assistant Superintendent, 5th grade. I903, and have included the 
3 Head Inspectors, 17 inspectors, 240 etc. re-SUrvey of 860 square mileS 

in tahsih Moradabad, Thdkurdw^ra, Amroha, Hasanpur and Sambhal, and 
the revision of maps in the last three iahsils^ covering an area of 406 square 
miles, of which 349 square miles of resurvey and 320 square miles of map revi- 
sion were done this season. The cost-rate for the district is R37 for survey 
and revision and R22 for record writing. The district was traversed and 
cadastrally surveyed in the years 1871-76, but in the riverain tracts the old 
traverse stations had disappeared and fresh traversing was necessar3% The 
cost-rates for the season are R4o‘4 for survey and revision of maps and Ri7*9 
for record-writing. The average size of the fields is o'S acre. The maps 
were checked by an average of 4*4 linear miles of test survey per square 
mile, including 1*75 linear miles per square mile run by supervising officers 
and independently. Of the 185 pai^^dris trained, 43 failed to qualify, 
29 were allowed to provide their heirs to do the work, and substitutes had 
to be provided for 14, In addition to the patwdris, 19 kdfiiingos, 33 
partition aiJiins and candidates, and 26 students of the Agricultural College, 
Cawnpore, were trained in survey* At the request and expen se of the muni- 
cipality a survey on the 64“inch scale was made of the town of Moradabad, 
the civil lines being done on the 16-inch scale. The ar ea surveyed on 
the larger scale is 1,055 acres, and on the smaller Ii7p2 acres, and vthe cost- 
rales are Ri* 9 and 9 annas per acre respectively. This includes the cost of the 
traversing and the printing of the large scale sheets and of a general map on 
the 16-inch scale, but does not include any charges for supervision, and no 
records or area statements were prepared. 

Banda, — Cadastral operations were commenced In October 1903, and will 

be completed in November 
1907. Up to date the maps 
in tahsih Bdnda, Paildni, 
Baberu and Knmdsin have 
been revised, and those of 
Ginvan, Badausa, Mau and 
years. The areas in which 
records written during the 
358 square, miles in tahsit 


Personnel, 

Mr. F. B. Powell, Extra Assistant Superintendent, 5'^ grade, 
in charge. 

Bnbu Nilmoni Challerji, Extra Assistant Superintendent, 

6th grade. 

2 Head Inspectors, 15 inspectors, 207 ctc; 

Karwi remain for revision during the next two 
the maps have been revised and new annual 
year, are 362 square miles in fahstl Baberu, and 

Kamasin, making a total of 720 square miles. The cost-rates are R26 per 
square mile for survey and Riy for record-wTiting. The average size of the 
fields is 1*0 acre nearly. Owing to the serious interruptions caused by the 
withdrawal of the paiiudris from survey duty to estimate damage done by frost 
to crops, the whole of the yillage records for the year cannot be completed and 
made over to the Settlement officer for some months to^come, but the arrears will 
not be so serious as to delay attestation. The traverse stations of the survey 
of 1S74-1S77 were permanently marked by stones which are in good preservation. 
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An nvcr«igc of 4*3 llniMr mi 1 t!S of test sun*sy wns nppts^rd per <j|Unrr ni!r% 
incliuling 1*5 linear miles per square inllc run by supervising officers nnd 
intiepenrtentty. Of 1S4 trained, 1 7 fatted to qualify. 7 were nlloncd 

to provide iltcir heirs to do the rrorh, and substitutes had to* be prrividcd for 
the other lo. Mr. J. B. Smart, Deputy Collector, nttnehed to this camp 
and {mined in nil branches of the work, and 13 nnd co local men were 

trained in survey. A survey ivps made of tlictown of Brlnda on the 64-Inch soilc 
at the cost of the municipaHty. The .irca sur%'eytd is 902 acres, and the field 
work was completed at .a cost of Ri,co3, which includes traversing but dot-s not 
include any charges for 5 Uper\*Isu»n, 

244. Hamirpur , — The revision of the cndasir.nl maps tv.ns commenced in 

Prngnrti. October 1903, atul will be 

Mr. r. C. Srrflrt, Extr.i A-iV«;ant Supennlcracnt, ^rd frrsd?. Completed next frnson. (*p 
^tr.C. S- I-ittirRc-od. Sup^rtrirraT!, i3t i^adc- to date f’nrpntias Hamirpur, 

^ 9 «.!Kctor,. =53 Sumerpt.r, Mau Jl.a, R'.fh! 

J.'ilillpur and Maskara have been dealt with, and Mahoha irJistl remains for 
1905*06. During the year the maps of parp^iTvas K.'itlj, Jak^llpur and Ma<- 
kara, comprising an area of 7S5 square miU-s, "have been corrected, and new 
annual records written. The average slr.o of the Odds is 1*9 acre. Thtf* 
cost r.ates for the year are B30 per square mile for map correction and 
K 20 for record writing. The were withdrawn from survey work fer 

considerable periods at different limes for work connected with damage to 
crops and for other purposes. Owing to these causes Held work did not 
close till August, and although a sufficient number of records wall be rc.ndy 
for aUcsialion to begin in November or December 1905, the w hole of the records 
cannot be completed till rebruarj* 1906, The maps" have been cheeked by .an 
average of 4*5 linear miles of test survey per square mile, of which 1*7 line.ar 
miles per square mile were run by supervising ofiicers or independently. The 
traverse stations of the last suiA'cy of 1S74-79 were not permanently marked, 
nnd except those at trijunctions of village boundaries, ver;* few have been found ; 
this has enhanced lire difficulty of the work and will render map m.ainicnancc in 
future very arduous. Out of 195 //j/rrJr/j, 33 failed to qualify in survey, 19 
of these were allowed to provide their heirs to do the work, and local suhsntutes 
were provided for 14. Thakur Lekhraj Singh, Deputy Collector, was attached 
to the section in Fthniary for training. 

245. Oraz::tvg Office. — Fourteen standard sheets. No. loi, 102, 1 15, t\ 6 , 


PfrsgftrrJ, ISO, 130 * *3^ *3-» ^4 4. 

^tr. J. Kennetiy, Extra A-\<iUant Supfnrtcndent, 3rd *451 ^^ 5 , 53, 54, 55, have 

PHce. IfUc Extra Dtputy SupcrSntf rdcat (retired), heen compiled on the 2 -inch 
temporarily sc.nic for reduction to one- 

I s«tre>vr. 3 pfobMicnrT.urv-eyofT..j; draftsmen, etc. photography, and 

twentv-one maps of the 2-inch topogr.nphical surv’cy of Meerut of 187S to 1SS2 
have been revised from the maps of modern Cadastral surveys. Two district 
maps of Meerut and Pilibhft have bevn completed on the ^-inch scale for 
reduction to one-h.aU, and submitted for publication, 16 traverse charts of 
shecis 60E, 70E, and boih sections of 81,82, S3, 84, S6, 99, and loo were 
drawn and submitted, and 22 plane iab|p sections w*cre compiled on the 2-mcii 
scale from the c.ndnsiral maps of Famikhnbad, Etaunh and Jdlaun for sup- 
plementary survey by a topographical parly, 

246. Three planc-tablcrs were employed on topographic.*!! survey on the 
2-inch scale to supplement and (ill in gaps in the cadastral surveys, and on the 
topographical survey of certain roads and railways in districts ^^ec^ut. Sitapur 
and B.uhraich, and of the riverain .areas along the Gogra in Bahraich, Kheri 
and Sitapur, Their total outturn was 167 square miles and 2cx> linear miles 
of railw'ays and roads. 

247. During the field season^ the Superintendent inspected the cadastral 
field work .and survey ofhees in Moradabad, Hamirpur and B 5 nda, conducted a 
class of 10 officers of the Indian Civil Service, checked the topograpliical work in 
Meerut and B.^hratch, and inspected the office of the traverse section at Mora- 
dabad, During the recess be .again inspected all four ofnees. 

24S. The cadastral map correction ren^alning to be done tn Bfinda and 
Hamirpur, and the misct ligneous work of the {raversc section, wiU be transferred 


n 
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in October to the direct supervision and control of tbe Land Records Department, 
and Captain Coldstream and 4 officers of the Provincial Service will be 
replaced at the disposal of tbe Sun^eyor General. 

249. The Drawing Office will be retained for another year to continue the 
compilation of preliminary editions of standard sheets from cada«^tral maps and 
the preparation of plane-table sections for supplementary topographical survey. 


ASSAM DETACHMENT, 


250. During this sea- 
son the work of this 
detachment was con- 
fined to traverse and 
boundary surveys and 
standard mapping. 
The outturn of field work during the season is shown in the following 
statement 


Ferso 

^tr. T. Sliaw, Extra Deputy Superintendent, 2nd ^rade, in charge. 
Mr. F. P. Walsh, Extra Assistant Superinlendent, from ijih January 
to 30th June 1905, . - . . 

Mr, C, A. O’Donel, Extra Assistant Superintendent, up to 19th Janu- 
ury '905* 

5 Traverse surve^'ors, 2 computers, 8 draftsmen. 


District. 

Tra.versino for 

CADASTRAL SUR\"EY ON 

THE SCALE OF l6 INCHES 

1 = I MILE. 

Traversing and 

BOUNDARY SURVEY 

1 OF Tea 

GRANTS. 

Total 

square 

miles. 

^ Linear 
miles. 

Number o£ 
villages. 

Square 

miles. 

Number o! 
gr.ants. 

i Square 
! miles. 

Nowgong . . ; 



3 

l'o8 

I‘o8 

44*70 

Sibsagar , 


... 

7 

7‘4o 

* 740 

34-S4 

Lakliimpur 


20’2J 

45 

51*40 

71C7 

424*26 


Hb 


55 * 

59‘S8 




In addition to the above, 28 linear miles of traversing w’ere measured along the 
Dibru-Sadiya railway between Makum junction and Ledo coal mines station. 
The linear miles given in the above statement includes 153 miles of lines connect- 
ing grants and villages with one another and with previous seasons* surveys. Out 
of 4,061 stations at which the theodolite was set up, 50 were marked with stone 
prisms, 209 with masonry pillars and the rest with wooden pegs, and at 3,090 
stations previously marked by wooden pegs s 6 mal trees were planted five feet 
north of each station. As there are no regular village boundaries in Assam, the 
traversing for cadastral survey was confined to cultivated lands and village sites 
and any small blocks of intervening waste which could not conveniently be 
omitted. 

251. As the work done by this detachment is of an exceptional nature, no 

useful purpose would be served by disefissing the cost. During the year seven 
standard sheets were submitted for publication and nine district maps on the 
scale of I -inch = 8 miles for the gazetteer were drawn. Mr. Shaw conducted 
two Survey school examinations for first class certificates at Gauhati and Jorhat 
and also examined 15 Pleaders in surveying and 13 candidates. 

252. It is intended to close the drawing office from December 1905, when 
the whole of the material available from recent surveys for the correction of the 
standard sheets will have been utilized. The detachment will then cease to 
exist and the few traversers and computers remaining will be placed at the dis- 
posal of the local Government to continue traversing for cadastral and Tea 
grant purposes. Mr. Shaw will also remain in the province for the present to 
carry on the work of maintenance of land records until he can be replaced by an 
officer of the Provincial Civil Service whose appointment awaits the sanction .of 
the Secretary of State. 
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TRSGONOMr.TP.lCAt, SUPATVS* 


TRIGOHOMETHICAL SURVEYS. 
India TRiANCULATtON. 

Ko. 3^ pAnT\^ 




Car^-vn H - H- UAi-, Dr^Juty 

ln!tmIcTX» 5 nd ri'-dc.irt 

7*!r, t>, J. Sijt>*Asx:r.Jr.t Sjprrin' 

i«t crjx'-'** 

M*". C. !?. SifnxTTT*, SapiTir?' 

3 J v.nxcr, J hc^plial a'.-.uvjnt. 


- 53 * *rhc p: 5 rty u*ns under the charge c{ Captatn IK H. Turner, R.E., 

ihrou|;hou; the year undue revievr. 

254. The proginn 5 n:e of held ttork 
consisted of the conijnenccment of n new 
series of tnangulation in BaUichissnn. 
As there was no principal series in the 
neighbourhood of Otietta cn which to base 
the new series, the latter was started from 
a secondary base and a counterion with 
the Indian Principal Triangulation was left to a future date. The need of good 
triangulaiion in Baluchistan was so great that the above compromise had to 
be made, 

355. The party took Ihe held in the first week in October and, after a 
march of S7 miles to Kal.^t, the work of building stations was commenced. 
Owing to no stations being ready, obscn'arions could not he commenced till the 
25th October. From that date obscn,-auon5 v.cre continued to the yih March. 

The recess quarters were reached on the 3rd April. After tins d.atc, how- 
ever, further field work was carried out. The triangulntion round Mussooree 
was revised in order to test whether there had been any permanent displace- 
ment of the hills due to the earthquake shock of April 4th. OhPcr\*aiion5 were 
also taken from Bnnog U. S. to the snon peaks for the investigation of the 
co-efficient of refraction to be used in c.alculating their heights. 

256, During the recess the computations were complctcdi the seasons 
outturn of work being — 

Prif: r;/ i? T rm c t: . 

Kumher of stations newly fixed 5 

Number of figures completed 2 

Lrngih of series completed in miles . * , . . 130 

Aren of Irh'ngulntion in square miles , , . , , 2,464 * 

Number of stations at v,hich astronomical Aiimutbs v.’cre 

obscrs'cd I 

Mean triangular error (9 triangles) 667 

Sc^c r:(fc ry T rt arrji^c ften^ 

Number of stations newly fixed /;*'A 

Number of figures compfclcd ,**«., x 

Length of serie« completed in miles • , , - , 10 

Area of Irlangulation tn square miles • , . , , I20 

Mean tri .a ngul.a lion error iv,7 

257. The Superintendent, Trigonometrical Sur^'cys, inspected the party on 

September 1 3lh, 

SCIENTIFIC OPERATIONS <GEODETIC;. 

ASTROKOM I CAL LATITU DES. 

No. 23 Partv. 


H.E. 


05$. Captain H. M, Cowic, R.E., accompanied the Tibet Frontier Mi55;on 

to Lha-sa in the summer of 1904 ; on hi? 
return to No, 33 Party (Astronomical) in 
November he was employed for some 
arccks in computing the results of iriaiigu- 
hition in Tibet and in dravring the lair 
sheets. The Astronomlc.'il party did not 
therefore take the field until December 
1934. A programme w.as designed to 


r ruTKKr*. 

l,»<xrtrn 3 r.vCf V‘ri’ S, G, Es 
F.K,S„ i-; cKsr^e up to ix'h 

Nc\tr*V<r 1904, awJ from iBth Marib 

fi. K.E, Attbiart Stipr- 

jrttrJrr.:. ivt firsdr*. In cb?.r,-? frem Sci-^ 

rr’b-r 

t Cc-* 5 r«Wr, l tefrtj'CT. 

furnish certain results which were urgently required to supplc.mcnl the cslsllng 

ft 
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astronomical data of Lower Burma, During the field season Captain H. M, 
Cowie, R.E., observed for latitude at the four longitude stations of Lower 
Burma and for azimuth at Nagarkbdna, a station near Chittagong. An azimuth 
had already been observed at Dattaung Taungzun and Kyaunggyi which were 
near the AUyab, Moulmein and Prome Longitude stations respectively. 


Table of results. 

LaiiittdeSn 



"Station. 

n tight 
above 
mean 

sea 

level. 

Lon^tude. 

1 

AstrOnoialcal 
Latitude.. A. | 

Geodetic 
Latitude-, li. 

Probable 

Error. 

Defleclion of 
the plumb- 
linc"' 
A-G. 

■ 

Moulmein 
Prome . 
Akyab . , > » 
Nagarkbana . 

Feet. 
90 
100 
j 20 

290 

0 > 

97—40 

95—15 
, 92—56 

91—51 

16 30 2-97 

iS 49 18 62 

|20 8 14 * 8 ? 
22 22 57 *o 8 

0 » 

16 29 S4'62 
18 49 14*18 

20 8 iz '86 

22 22 56*38 

» 

cbo*113 

rfco'ioi 

± 0*063 

± 0*059 

+S’55 

+ 4*44 

± 2*01 

+ 0.70 


Ast 7 miths, 


Series. 

Observing Station. 

Astronomical 

Arimuth=A. 

Geodetic 
Azimuth — G. 

A— G. 

Station observed. 

Burma Coast 4 

(-1 

Dattaung 

'r auugxua . , 

Kyauntrgyi 
Nagarkhana . 

0 » fr 

171 27 28*29 

3t 16 18*58 
109 z 6 42*1 
155 47 13*34 

171 27 31*93 

31 16 31*77 

109 26 48*1 
X5S 47 21*99 

—3-64 

— 13*19 
— 6*0 
-8*65 

Beng.ara, 

KaulaU. 

Prome, 

Chandarnath. 


259. Latitude observations were also taken at Dehra Dun (Haig observa- 
tory) station, the result of which is exhibited in following table : — 


Table. 


Station. 

Date^ 

Astronomkal 
Latitude A. 

Geodetic 

1 Latitude»A. 

m 

1 ■■■ 1 

Dehra Dun (old Survey Office) . i 
Debra Dun (Base line East End) 
Dehra Dun (Maig observatory) . 

April 1852 

November 1892 
December 1904 and 
March 1903. 

30 ig 19*56 
30 16 37*26 
30 iS 51*90 

30 19 57*07 

30 17 7 ’ 3 S 

30 19 28*73 

! — 37-5* 

i —30*09 

-3693 


PENDULUMS. 


No. 23 Party. 


260. During the season 1904-05 the part}^ w*as engaged in making 
Personnel. pendulum observations at a number of 

Major G. P. Lenox ConynghaTn. R.E., Su- Stations situated on or near the meridian' 
nenmendcat, 2«>d grade, in ch.irge, Babu Hanu- 
man Prasad, Sub*A'?sistant Superintendent, uiLti. 

1st 2 surveyors and Computers. 


261. The new’ pendulum apparatus w’as used for the first time under field 
conditions. At the majority of the stations visited houses of more or less 
suitable character W’ere available, but at four recourse had to be had to a tent. 
The variations of temperature which are unavoidable in a tent w’ere a source 
of anxiety and Major Lenox Conyngham is of opinion that for the future ivhere 
bouses are not available, it w’ill be desirable either to build a temporary hut or 
ill some way to supplement the ptoteclion afforded by a tent. 
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SCSnNTirjC OPERATIONS (onOOETlC). 


iCu U'i Uie fo^o^v^^p uh\(t ihe rrsu^is of ihe ohsttvAXhns ,ircr :■ 




i * ' 


*-//, 

It? !<»» t-'ir:. 




Feet. 





Cuttack 

20 29 5 ' 

93 i 

o;S 6 !, 

97$ 669 

07 $ 0x6 

'** 0 ^33 

Chat fa 


64 


*irS4 

*C-«* ^ 

0 1 i 

Kristmapuf . 

25 230- 

**3 1 

'O 5 H 

‘9^5 ! 

•930 

4- *035 

RAmrhandpur 

25 ^0 57 ^ 

*3= ; 

'973 j 

; ‘980 ; 

■975 


Kcfftrbarl 

20 7 41 ; 

•o* , 

T55 1 

: '967 * 

! 570‘e<57 

1 — 

Jali'ajguri ^ 

26 31 16 J 

268 ; 

'9=4 

[ ‘920 1 

1 '<»3S 

— 

Silfgun* 

26 4 * 47 

3v^7 : 

bQO 

‘9«3 

1 '^4^ 

— *^35 

KrKfr*ong , 

2652 5 » \ 

4,9*5 

1 

1 *932 1 


— 'i3'‘ 

Darj'reting 

57 2 47i 

6 , 0^6 t 

•503 j 

I *93* ^ 

i ‘^74 

— ‘*43 

Sandakplm . ♦ 

27 6 0 

11,763 ; 

‘*93 i 

1 '93* : 

1 '^7-^ 

— *147 


The values of ^ are based on the value 979’o05 at Debra Ddn, which in 
turn depends on the value 981*200 at Kevv- 

In reducing to sea level the three corrections, for hei|»ht, inteivenjn/: mass 
and inequality of surface, have nil been applied. The calculation of the la<t 
which is called the orogrnphical correction was a laboiiotjs piece of work. The 
methods eluboraicd by Captain Bnsevi ^and Colonel Herscbel were followed, 
ihoui^h some modificattans tendin;^ to simplicity were introduced. 

The pendulums seem to have suffered a very sli^^bt diminution in Irngib 
during the held season, producing a change in the lime of vibration of ttie 
mean pendulum of 0*0000013 sec. The clTect of such a change on the deduced 
value of ^ is 0 005 c.m. 

There is no evidence of the cliange being greater in one pendulum than in 
the others, and it is impossible to sny wliclher it has taken place gnufually 
or suddenly. Under these circumstances it has been thought best to use 
the mwn of the two values of the time of vibration at Debra Dun, the one 
determined before and the other after the lour, in deducing the value of at 
the other stations. 

The points of interest in the season^s results are — 

1. The considerable excess of over^’o about Iniilude 25". 

2. The very large defect in at Siliguri at the foot of the Himalayas. 

3. The fact that the deticiencies in at the Himalayan stations, though 
considerable, arc very much les.-i than that indicated by Captain TjasevTi 
observations at Mord. His result could only bo interpreted by supposing 
that the great apparent mass of the Himalayas was entirely compensUed hy 
deficiencies of matter in the underlying parts of the earth's crust, whereas the 
deficiency at Snndakpbu corresponds to a compensation of only about onc*ihird 
of the visible mass j that is to say, if the strata underlying Sandnkphu were 
compressed until ibe height of that station was reduced from 11,766 to 7,586. 
they would then be of normal density, namely, 2*S. 

When a section of the country traversed is drawn to show the real nmsses 
revealed by the pendulum, the dent‘ciions of the plumb line found hy Captain 
Cowic in ipoi«o2 become intelligible, though without a gre.atcr number of 
pendulum stations tl would not be possible to .tecount for them complrlcly. 

262. The party was inspected by the Supcriilcndcnt, Trigonometric,!! 
Surveys, in September 1905, 
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PART lU 


TIDAL AND LEVELLING OPERATIONS. 


No. 25 Party. 


Tidal Operations. 


263. Major J. M. Burn, R.E., held charge of the Party from 2nd November 

Personnel. ^ 9^4 tO lOth July 1905, 

M.ijor J. M. Burn, R.E., Deputy Superintendent, ist grade. when he took I month 

Mr. L P. Barker, Extra Assistant Superiniendenl, 4th grade. a t • -i 

Mr. H.G.Shavv, „ „ „ 5^^ » and 1 5 days' privilege 

Mr. E. H. Corridon, Sub-Assistant Superintendent, isi grade. 

Munslii Syed Z»Uc Hasnain, Sub- Assistant Superintendent, ist 
grade. 

I Surveyor, 19 computers, 2 native artificers and 4 tidal clerks. 

date he proceeded on privilege leave combined 
certificate, 

Mr. J. P. Barker held charge from ist October 1904 to ist November 1904, 
from nth July 1905 to 24th August 1905 and from 1 6th September to 30th 
September 1905 

264. Observations were taken by means of self-registering tide-gauges, 
during the year, at the stations given in the following list. The permanent 
stations are shonm in italics : — 


leave; and from 25th 
August 1905 to 15th Sep- 
tember 1905, on which 
with furlough on medical 


Stations. 

Automalic or 
Personal 
observations. 

Date of com- 
mtneement of 
observations. 

Date of closing 
of 

observations. 

Number 
of years of 
observa- 
tions. 

Remarks. 

I Aden 

Automatic . 

1879 

Still working . 

25 


2 Karachi .... 


1881 


24 



( 

1874 

> 



3 Okha Point , . , 

” 1 

restarted 1904 

[ 1875 

1 


4 Bombay {Apollo Bandar) . 1 


1878 

) 

1 still working , 

27 : 

i 

proper^ of 
Port Trust. 

5 Bombay {PrinePs Doch) , | 

,> 

18S8 

II 

1 



c 

1S80 

' 1890 

1*0) 


6 Madras .... 

- ] 



! i 



1 

restarted 1895 

still working , 

10 J ’ 


7 Kidder pore .... 

1 

i88i 

ff 

24 


8 Rangoon « « * . 

„ 

1880 


25 


9 Port Blair .... 


18S0 

fl 

25 



In addition to the above, readings to tide-poles were taken at Bhavnagar, 
Chittagong, Akyab and Moulmein, 

265, All observatories, where there are tide-gauges, were inspected (luring 
the year. The registrations at these observatories have been satisfactory, ex- 
cepting Okha, where there was a break in the record from 6th November to 
26th December. The gauge has since worked well. Readings to tide-poles 
were taken under the direction of port officers. 
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SClHKTrrjC OrERATtOKS (GEODr.TlC). 

sOG* Tlic two fo!Io*Am|: lafcles the r.nnu,il nod ccc^td^I p':rceiii5^e« of 
the prcdtcicd litre :md hdi’ht, errors of hit;h ^nd tow ^-intcr r*i opto cor^-si rr,d 
rivet. iin si.'uons : — 


Pcrctntc£t c/ errors tri frediotec itnes (xr,d hthjiis cf cftri eoosf 
stisHotif Jrorft nuicnoiif rr^/jr/r.^/n r:?. 



PcrconSa^c of errors tr: fredtefed fitrics and /;ciQf:fs ai rrocrait; siaf:ons 
from auictnatic refxstrations. 



the ohjccc of sutinblc files fortid.il obscf^’^.torics, but ended in Eiihirc. U 

has been found that the whole of the west coast ts unfavourable for the estab- 
lishmcni of obfcrvaiorirs, and the scheme of carrying out tidal operations in 
the tVninsuln has therefore had to be abandoned* 

Pfoparationf arc being made for the reopening of n tidal obfcn*ators' oi 
Mouhne'm. It is now ip'ycars since this observatory wrs closed. The results 
derived from the obsenations whicb will now be obtained v.iU serv’c as a thee*: 
on the accuracy of the predictions anti tvili be of benefit to lioth science and 
commerce* 

Active mca«ures will be taken to establish an observatorv near 5*.nkii?. 
It is hoped that the ob?en.*a?jons witi be productive of results vhlch^ in conjunc* 
lion inth those aln^idy oblaired ot Hner and Penm, will be of grc 3 t help to the 
scienlihe investigations o! the tides cf the Red Sea. 
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PART II. 


Spirit Levelling Operations. 

268. The LeveVling Detachment was employed in Sind and in the Debra 
District. In Sindh levels were taken between Snjawal and Sukkur; in Dehra 
the short line from Dehra to Mussooree was revised. 

Tlie levelling in Dehra was done with the object of discovering any change 
in level which may have been caused by the earthquake of 4th April. 

The total outturn of work tvas 318 miles. 

The held season commenced on 21st October 1904 and closed on 15th 
June 1905. 

Standard bench marks were erected at 19 towns in the United Provinces, 
one in Gwalior and one in Jhdnsi, 

A second levelling detachment has been organised and the detachments 
are designated Levelling Detachment No. i and Levelling Detachment No. 2. 

During the coming field season detachment No. i will take levels across 
the Brahmaputra between Dhubri and Fakfrganj and then connect the standard 
bench marks in the United Provinces with already existing bench marks. 
Detachment No. 2 will level from Sukkur to Shikarpur across the Indus and 
then from Lahore to Chach Base, connecting bench marks at three canton- 
ment stations. 


MAGNETIC. 

No. 26 Party, 

269. During the year under report satisfactory progress has been made 

Per^sojtrtel, 

Mnjor H. A. D. Fraser, R.E., Deputy Superintendent, 1st grade, in 
charge up to 2oth March IQ05. 

Captain R. H. Thomas, R.E., Officiating Assistant Superintendent, ist 
grades in charge from 21st March 1905. 

Mr. E. C. J. Bond, Extra Assistant Superintendent, dlh grade, from 
20th April 1905. 

Mr. H. P. D. Morton, Sub-Assistant Superintendent, ist grade. 

liabu R. P. Ray, ,, ,, „ 2nd ,, 

Mr. A. M. Talati, „ „ „ „ „ up to 

£th May igas. 

Mr. E. A. Meyer, Sub-Assistant Superintendent, 2nd grade. 

Babu N, R. Mazutndar, „ „ „ „ 

12 Observers, computers and recorders, 1 surveyor and i writer. 

ing two (excluding Colaba where a vertical force insirument is already in 
operation) are expected shortly. 

270. The field season commenced on the 20th October and ended early in 
Miiy when the party moved to recess quarters. Four field detachments were 
employed during the work season. The field observations were taken chiefly in 
Rajputana, the Central Provinces, Nizam’s dominions, parts of Madras and the 
coastline from Mangalore to Cutch. Railways could be utilized but little, and 
the intervals between stations were mostly covered by marching. The total 
number of new stations was 306. 

271. The two Imperial officers erected the self-recording instruments at 
Toungoo in December 1904, and in addition observed at 5 new and 4 old repeat 
stations and at the five base stations. 

272. The total number of stations observed to date in four working seasons 
is 80S with 22 repeat stations ; it is expected that the preliminary survey, includ- 
ing the extension of the work into the more easily accessible hill districts, will be 
completed in three more seasons with four field detachments. Most of the work, 
however, lies in difficult country, and progress will be distinctly slower than in 
former years. 

273. Magnetom'‘rers behaved uniformly well in the season under review and 
the results from them up to the standard laid down, but the dip circles in 
some instances gave considerable trouble in spite of their having been put in 
thorough w'orking order at the beginning of the field season. Undt-r ordinary 
observatory conditions, dip observations cannot be relied upon within ± 2 minutes, 
and in view of the approaching installation of the vertical force instruments, an 
earth inductor of the Schulze pattern has been ordered for Dehra Dun base station. 

274. In 1903-04 the log rrilC observations revealed marked changes j the 
two standr.rd inertia bars were therefore remeasured at Kew in 1905. It was 


with the work of the 
magnetic survey : the five 
base stations are now 
in working order with 
the equipment originally 
conlemplaied; they can- 
not however be consider- 
ed fully equipped until 
the vertical force instru- 
ments are installed : two 
of these have arrived in 
India while the remain- 



SCSENTiriC OrF.nATIONS (GEODtItC). S7 

found ihPA both bars hod tort TTci|:h?, but the couse remains unexplained. The 
ftbsoluto nunnen!? of fr^rrtu of the hari; ({trcypecnve of (he dimenstoru?) \xc?c 
rkJcrmjned a( Kew by Professor Wotson^s method. 

The Suiv?.r indebted to P/ofrs5cr Wossop frr iht* pft of ntrn 

sUfid.trd inertb bnr. fn order lo detect in future nny cb:mi;cln rvetp.ht rither 
in (he bnrs or ms^iincts, sanction has betn nshed to the purchase of n dclicttte 
biibncc; r^ny chnn|;c in the observed 'ncjtjht cf^ n system avill then indiciito the 
desirability of icdctcrmin>n;> its moment of inertia* 

575. The parly proceeded (a recors rtuartcfS on the 7s b 19^5 and the 
computation of ihcTicId \\crk has been comph ted and abstracts of results made. 
Good profjress has also been made triih the tabuhition .and reduction of the base 
station results for i<>04* which vviU l>c published in the rexi annual report. 

276. Tlic earthquake of the 4th April last was re^^istcred on ihe mn|:ncto- 
gmphs nl nil the base stations, while at Debra Dun the shock w.as suSictcnlly 
violent to throw the declination inMrumenl out of adjuslmcni, .and even at 
Barrackporc the displnccment was so prrat that the declination n^a^jncl adhered 
to the side of the box and it was necessary to introduce a bar mnjiTnei into the 
room to restore ii to its norm.al positi<?n. The shortness of the lime scale on 
the inafjnttoftraph traces fon which i hour h represenied by ’C inches) precludes 
any very accurnie measuremrnt of the exact lime of arrival of seismic waves ; the 
indications arc therefore of no |;rc.al value as far as the investigation of the speed 
of such w*avcs is concerned, and the results deduced from the various observa- 
tories can only be rej^arded as an approximation. Tfmrc appears, ho^aever, to he 
sufhetem evidence to show that even so dose to the origin as 150 miles, magrteto- 
grams do not record preliminary tremors. 

277* Dchra Dihi Ohscrvatory\^*X\\^ horlrortial force instrument has given 
good results throughout the year, but the declin:»tion has required adjustment on 
two occasions, including that after the earthquake. 

The vertical force pillars were erected in July last .and the insirmnenl itself 
in August. Experiments for the cliTninaiton of the temperature co*eflicieni are 
now in progress. 

278, (hirrack^orc 0/>5rrr'r^ery.“— The instruments have worked satisfactorily 
throughout. The site ts onlicaltliy and the observer who has suffered crmsiderablj' 
from sickness is being transferred to Dchr.a Dun. The vertical force instrumrni 
for Barrackpore has arrived, and it is hoped opportunity will oHcr to creel it 
during the cold weather. 

279. The observer at Kodaik.^nal resigned Ins appointment in April last, hut 
through tlic good ofUccs of the Director, Sol.ar Physics Observator>', a suitable 
incumbent was obtained locally. The declination instrument again gave trouble 
through interference and it was opened up in December l.vst. Nothing in the 
sh.apc of fungoidnl growth could be deiccicd, but the inslrurncnt uas taken to 
pieces, the parts thoroughly washed with ptrcloride of mercury and rc-crccted, 
since nhen the results have been saiisfactory* It is noteworthy that the hori- 
zontal force magnelograph has not exhibited signs of this derangement. 

250. Tcuv.goo Ohifrvaicry . — The instruments were installed in December 
hist year, and sc\*cra! experiments canied out for determining the temperature 
co-efHcicnt of the horirontal force system. These were not altogether satisfac- 
tory’, and after the lapse of some w^eks a solution was indicated In the rapid 
loss of moment cridcnlinthc horiionial force m.agnct. As it appe.ircd probable 
that this was due to the manufacturers having omitted to** age** the magnet, 
the observatory was recently visited and the operation carried out. It is hofjcd 
that the magnetic moment is now stable .and turihcr experiments to determine 
the temperature co-cfncicnt will be carried out next field season, 

251. A beginning has been made with the investigation of the reduction for- 
mulae for the field obser^^a lions by Mr. J. Eccles, M.A., on lines suggested by 
Sir A. Rucker. In order to reduce the magnitude of the cr^rrections for diurnal 
variation, observers will not work between 9 A* M. and 3 r. M. in future, 

2$2, A table shoningihe approximate preliminary v’alucs (uncon’cctcd) of 
the magnetic elements at the st.ttions cf observation of the field season J904-05 
is appended, together with a reference index map. 

aS^. Durinr^ the next held season op-eratiors will be carried on by four field 
detachments. Two dctEchmcnts w!!! work in Chela Nagpur, 0.ri5!a and the 
Agency tracts, one will work on the Essterr Bengal and .A^^sam-Bcngal Rail- 
ways, while the fourth wUI be cmploj'ed in filing up gaps left in previous sraions. 



Aistrae! s/iswing Ihe approximnU musnctic values ni siaHens observed rl 
A'i’- Party du.ine season 1904.0s. «' 


N’ame o/ Station. 


<5 o 3 Shahabatl 
60.J. Barag£on 
^05 Birpur 
C06 Manakhoaf 

607 Gancapur 

608 Jjialai 
t>09 Malpura 
610 Aw.'in , 
fill InUargarh 
612 Kotak 
C13 Sjngoll 
C14 Rampura 
6 j 5 Jhalra Patan 
O16 Kundio 

(jij Khitchipur 

618 Naiakila . 

619 Thuria 
62a Hat*PipHa 

621 I Bistan 

622 Kbal Ghat 

623 Dhar 

624 Chikalda . 

625 I Sondwa , 

626 I Artia 

627 I Jawhar . 
62S Girdon 

629 Feint 

630 Baphlun . 

631 Kanasi 
^32 Jaykheda 

633 La%va 

634 Bichabhera 
63s Dhambolia 
63G Debhari . 

637 Ghat.anogam 

638 Banswara 

639 ^JdnpuT . 

640 KAnar . 

641 Siluani 

642 Gourjhamar 

643 Shdhgarli 
C44 Khargapur 

645 Chhatarpur 

646 Ajaiearh , 

647 Arnangani 
566 Salaiya 

648 iManchar . 

649 Snngamner 

650 Shevgaon 

651 Shagud 

652 ChonsaUa 
^53 Ter 

C54 iMominabad 
9SS Udgfr 
656 Aiirdd 
G57 Bidar 
658 Rajasoor . 

G39 Dallttm 

660 Mirafgaon , 

G6i Bijapur . 

662 Gabsavalgi 

663 Sliorapur 

664 Mud gal . 

665 Gadag , , 

660 Alur 

667 Alimatti « 

66S I Korkop . 

OOj Jamkhandl 
O70 Jath 
67* Fandliarpur 
v/S Naieputa 

673 Kniedhon 

674 Nundy Bayoor, 

675 Tadgiile .* 

676 Knvoy 

677 Kasafngod 
O78 I Mangalore . 
679 I Udfpi , 


Latitude, j Longitude. 


8 25 14 40 

9 25 40 to 

*0 26 7 30 

26 24 30 

6 26 28 50 

7 26 21 30 

8 26 17 o 

9 25 48 o 
25 43 so 

25 II 30 

6 24 58 10 

7 24 27 40 

8 24 36 o 

9 24 2 o 

24 3 o 

S 24 3 40 

7 22 46 10 

8 22 46 o 

9 21 41 50 

22 8 So 

II 22 36 O 

11 22 5 O 

12 22 7 ro 

■3 22 2 40 

9 IP 54 o 

‘D 20 5 20 

1 20 15 20 

2 20 32 SO 

3 20 31 30 

4 20 47 40 

^ 25 14 10 

5 24 16 20 

6 23 42 10 

I 23 15 20 

° 23 35 30 

3 23 33 10 

^ =3 SO SO 

' 24 26 o 

? 23 18 20 ; 

* 23 31 30 ; 

^ 24 ig 10 ‘ 

! 24 48 50 ' 

* =4 55 SO ; 

' 24 54 10 f 

24 25 40 £ 

23 5T 10 ; 

19 o 10 7 

^9 34 20 7 

19 21 20 7 

rg 22 o 7 
18 42 50 7 

15 IQ 40 7 

1844 o 7 
23 30 7 

18 15 o 7 

*7 55 o 7- 

17 48 30 7’ 

*7 sr SO 7< 

18 44 o 7; 

16 50 o -jl 
16 58 50 

16 31 o yC 
16 I 10 7(6 

15 25 10 75 

*5 49 30 75 

10 21 lo 7t; 

16 I ,Q jt 

16 30 50 75 

17 2 40 75 

'7 39 40 75 

17 51 10 74 

17 26 o 74 
.14 54 io 76 
13 24 50 78 

*2 5 40 75 

12 30 o 74 
12 52 O 74 

! 13 20 40 74 




* 


' 

- 

' 

77 

9 

40 

35 

0 

E I 

40 

77 

3 

In 

35 

45 

f I 

40 

77 

8 

20 

36 

30 

(1 - 

5 

77 

r6 

lo 

37 

5 


20 

76 

44 

20 

37 

5 

•> 2 

10 

75 

59 

50 

36 

35 

« 2 

s 

75 

23 

to 

36 

40 

11 I 

50 

75 

36 

20 

35 

55 

M I 

55 

76 

1 1 

0 

■ 35 

SO 

f> 1 

45 

75 

51 

40 

35 

10 

>1 1 

45 

75 

17 

20 

34 

35 

t« I 

40 

75 

26 

40 

33 

20 

« I 

35 

76 

9 

20 

33 

55 

>1 I 

25 

75 

55 

30 

32 

25 

„ I 

40 

76 

34 

20 

32 

40 

tr I 

20 

77 

IS 

30 

33 

50 

» 2 

15 

76 

41 

ZO 

30 

0 

0 

20 

76 

17 

10 

31 

5 

♦» 0 

30 

75 40 

10 

27 

10 


5 


o 75 18 30 
o 74 52 40 
10 74 22 20 

♦O 73 58 20 
o 73 13 30 
20 73 25 50 

20 73 2g 10 

50 73 29 30 

JO 73 52 o 
[o 74 12 10 

73 59 30 

0 73 23 50 

o 73 19 50 
o 73 30 10 
o 73 S 3 50 
® 74 25 50 

o 74 II 40 

74 16 10 

2 78 26 20 

3 78 56 o 

^ 79 7 20 

> 79 8 50 

> 79 35 IQ 
80 IS 30 
So 2 30 
79 58 20 

73 56 10 

74 13 30 

75 >4 o 

' 75 42 40 

75 41 40 

76 9 10 

76 23 30 

77 7 o 

77 24 30 
77 31 o 
77 2 « 5 o 
76 2S 40 
75 I 20 

75 43 20 

76 21 o 
76 45 40 
76 27 10 
75 38 10 
75 39 o 
75 S 3 20 
75 6 o 

75 17 10 1 

75 12 o 1 

75 19 30 1 

74 45 .30 : 

"4 37 40 I 

76 3 20 I 

78 13 o I 

75 II 30 

74 59 40 I 

74 49 40 ( 

74 44 20 i< 


Declination. H?rironul 
I'orcc. 


0*3530 
i 03515 
o'35i5 
0-3560 
0-3485 
0-3510 
0-3480 
o’3495 
0*3505 
03530 
0-3520 
0‘33/o 
^‘3550 j 
°‘3570 

0-3600 

0*3475 

0-3625 

0*3550 

0-3775 

0-3195 

0-3670 

0*3635 

0*3620 

0-3650 

0-3680 

0*3630 

0-3675 

0*3640 

0*3655 


35 

5 

, 

I 

50 

0*3505 

33 
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I 

20 j 

0354s 

32 
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I 

15 

0*3555 
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I 

15 
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31 
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25 

0*3570 

31 
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I 

40 
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32 

45 


2 

0 
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33 

20 


1 

45 

0-3540 

30 

20 


0 

55 
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31 

45 


1 

5 

0-3630 

33 
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I 

40 
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34 

55 


t 

35 
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34 

45 


I 

40 

0*3575 

34 

25 


1 

25 

0*3 S 95 
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ro 


I 

30 

0-3625 

32 

40 , 


I 

25 

0-3620 

22 

30 


0 

10 

03760 

23 
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0 

10 

0*3685 

23 

25 


0 

50 
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Abstract shoxving the nf' proximate ma one tic values at sialions observed at 
by Plo, 26 Party dtn ing season 


i 

•c 

Name of Station* 

Stir\*ey 

NoT 

Latitude. 

Longitude. 

Dip. 

Dedin atioQ 

Hori*onta' 

Force. 


c . . 

* ^ - 

6 / 

6 r 

C.G.S. 


O03 

604 

60s 

eo6 

607 

608 
6 og 
6ia 
6x1 

6X2 

613 

614 

615 

616 

617 

618 

619 

620 

621 

622 

623 

624 

62s 
, 626 
627 

625 

629 

630 

631 

632 

633 

634 
C35 

636 

637 

638 

639 

640 

641 

642 

643 

644 

645 

646 

647 
566 

648 

649 

650 

651 

652 
^53 

654 

655 

656 

657 

658 

659 

660 

661 

662 

663 

664 

655 

666 

667 

665 
G69 

670 

671 
C73 

673 

674 

675 

676 

677 
67a 1 
679 

Shahabad 

Bar« 4 g£on 

Birpur 

Mamtkhonr 

Gangapur 

Jhnlai 

Malpura 

Awnn 

In'dargarh 

Kotah^ 

Singoli 

RaiT*pura 

Jbairn Patan 

Ktmdio 

kbilchipur 

Natakila . 

Thuria 

Hat'Piplia 

Bisian 

Khal Ghat 

Dhar 

Chikatda . 
Sondwa . 

Artia ^ 

Jawhar . 
Girdon 

Peint 

Baphlun . 
Kandsi 

Jaykheda 

La»va 

Bichabliera 
Dliambolia 
DebhAri . « 

Ghatanogam . 
Banswara 
! Manput . 

' Kanar 

Stlivani 

Gourjhamar 

Si»ahgarh 

K hargapur 
Chhalarpur 
Ajaiearh . 
Amanganj 
Sataiya , 
Manchar . 
Sangamner 
Shevgaon 

Shagud 

Cbou=alla 

Ter 

Mominabad 
Udgi'r . 

AurAd . , 

Bidar , 

Rajasoor . 
Dallum . 
Mirajgaon , 

Bijapur . 
Gabsavalgl 
Shorapur 

Mudgat . 

: : 

AbmatU . 
Korkop . 
JatnUhandi 

Jath 

Pandharpur 

Naieputa 

Kaledhon 

Nundv Bayoor. 
Tadgile . . 

Knvoy 

Kasaragod 
Mangalore . 

Udipi , 

Iff Q 

re ° 
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n to 
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20 31 30 
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23 i8 20 

23 31 30 

24 19 10 
24 48 so 
24 SS SO 

2-1 54 10 
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19 0 10 
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17 26 0 
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75 27 10 
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73 29 30 
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73 59 30 
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77 31 0 

77 2 tio 
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33 SS 
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' 23 55 
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21 45 

31 - 5 

22 10 

21 40 

21 40 

20 35 

20 iS 

20 lO 

22 0 

18 IS 

18 10 

17 30 

10 0 

15 25 

16 c 

17 10 
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17 IS 

18 40 

19 ?5 

20 30 

19 45 

13 50 

10 23 

8 ■ 50 

10 30 

9 50 

10 40 

E I 40 
ft 1 40 

I. 2 5 

II 2 20 
II 2 10 

II 2 . 5 

11 X 50 

.1 I 55 
1. 1 45 
I. 1 45 
II 1 40 
« 1 35 

II 1 25 
» 1 40 

1, 1 20 

1. 2, 15 

1, 0 20 
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II 1 5 

« 3 35 
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II 1 JO 
ii 0 30 
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I. I 15. 
,1 1 5 

•.» 0 SS 
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II 1 20 
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1. I JS 
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11 1 40 

It 2 0 

» 1 4 S 
» 0 55 

1. 1 5 i 

II 1 40 1 

I. 1 35 

II 1 40 

II I 25 

II 1 30 

.1 1 25 

W 0 10 
E 0 10 

1. 0 50 
„ 0 20 
.1 0 35 

I II 0 45 
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I. 0 55 

\Vo IS 
E 0 25 

I. 0 25 
W 0 ro 

E 0 40 

II 0 10 
.1 0 IS 

1, 0 IS 
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II 0 15 

II 0 5 
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„ 0 10 
W 0, 20 

E 0 5 
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E 0 S 
„ 0 20 

W I 55 

M 0 23 

E 1 35 

W I IS 

II 0 55 
..0 s| 

0’3530 

03515 

0-3515 

0*3560 

<>’3485 

0*3510 

0*3480 

0 ' 349 S 

o' 35 Q 5 

0*3530 

0*3520 
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0*3550 

0*3570 

0*3600 

0*3475 

0*3625 

•* 0*3550 
0*3775 
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0*3670 

0*3635 

0*3620 

0*3650 
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0-3630 
■ 0*3673 
0*3640 
0*3655 

0*3675 

0*3505 

03545 

0*3553 

0*3580 

0*3570 

0*3590 

0*3590 ' 

0*3540 

0*3700 

0*3630 

0361s 

0 * 3575 . 

0*3575 

0*3595 
0*3625 
0*3620 
0*3760 
0*3685 
0*3710 
0*3725 
! 0*3695 

' 0*3735 

0*3720 
■ 0*3750 
0*3750 
0*3770 

0*3760 

0*3705 

0*3715 

0*3785 

0*3760 

0*3785 

0*3705 

0*3755 

0*3780 

0*3760 

0*3775 

0*3790 

0*3750 

0*3770 

0*3720 

0*3740 

0*3730 

0*3820 

0*3810 

0*3820 

o‘ 276 q 

0*3765 

Station of 
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Ah sir act showing the approxitnaie magnetic values ai stations observed at 
by No. 26 Party during season J 90^-0^ — contd. 


Name of Station. 

Stirvey 

No. 

Coondapoor . 1 


3 

Bhatkal . 


4 - 

ICumta , » 


5 

Kar\vd\: . . j 

„ 

6 ’ 

Venfifiirla . i 

TV 

10 

Devjrad . 

ff 

11 

Rain^giri . ' 

• II 

12 

Dabbol 

I I 

Bdnkot 

12 

Revdanda 


1 

Alahu\ra Bandar 

n 

lO 

Jafarabad 

IS 

4 

Balasorc . , 


4 

BhadmU . ' 

5 

Jenapur « 

IS 

1 

Cuttack . 


2 

Puri . . 


3 

Tapang" » 


4 

Rnmbha . 


5 

Be r h a m p u r 

IS 

I 

(Ganj^m). 

Palasa 


j 

ChicacoJe Ft>ad 

z 

Vizianagram 

Tuni 

ik 

3 

1 

Cocanada (Port) 

u 

X 

Rajahtnundry , 

u 

2 

Bhimadol 

ir 

2 

Masdlipatafrl . 

3 

Phirangipuram , 

il 

4 

Gundlakamma . 

5 

Cumbum . 


6 

Diguvametia . 

n 

.S 

Nandyal . 

0 

Kurnool Road , 


7 

Tanddr . 

4 tt 

9 

Golinguda 

10 

Ristnaput' . 


1 1 

Thaviogpully . 

n 

5 

Pedapali . 


6 

Asanada . 


7 

Kottapalle 


8 

Lankalagadd . 

It 

9 

Nagdram 


10 

Biaram 


II 

Burgampol 


12 

Damapet 

n 

3 

Podili 

h 

7 

Pamur 


8- 

Nandavaram , 

it 

9 

Badyci 

10 

ChyagalftmntTi 


16 

Kurnool Cuy 

' 12 

S 

Kuta Katii 

9 

Raiumpeit 


10 

Shum^nabad 

n 

la 

Ndrdyanpur . 


13 

Devarakonda . 

II 

II 

Vdldsvaram 

io 

9 

Ferry. 

Komaravole 



Ddchfipallo 

»• 

II 

Tlpparti . 
Balkonda. . 

'll 

13 

14 

Jagtiydl . 

IS 

Tiindur . 

IS 

X 

Sokra 


s 

Sirpur TdrtdiSr . 


3 

Chanda . 


4 

Danura . 

IS 

2 

Kuplt 

3 

Diianura , 


4 

Umarkhed 


5 

Hingoli , . ' 

J, 

6 

Bdsim . 


7 

Rdranja , 


8 

Goilkera . . 

•51 

3 

Rourkela . 

jij 

H* 

1 
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PART H. 


Abstract shczcittg the approximate magnetic values at stations observed at 
by No. 26 Party during season /po^-05— concld. 



Repeat Stations. 


Qhusdval . 
Jtibbulporc 
D irjeeling 
Tavjy 
Lajhlo . 
Akyab 

Silchar or 
Cashir. 
Dib-uffirh 
Bangalore 


21 2 46 

75 47 18 

26 

40 

E 

I 

0 

23 8 S 7 

70 56 44 

30 

40 

ff 

I 

10 

26 59 49 

S8 r6 39 

38 

10 


I 

50 

14 4 50 

93 12 30 

12 

25 

f» 

□ 

45 

32 56 47 

97 4 f 40 

31 

IS 

II 

r 

0 

20 7 S3 

y2 53 18 

25 

=S 

II 

1 

0 

24 49 4 J 

92 47 21 

1 

35 

ri 

I 

25 

27 29 24 

9 f SS 40 

1 39 

20 


1 

20 

59 35 

77 35 58 

9 

30 

w 

0 

25 



^ No.*b.—TSxs a*53tf*vilaM Dip, Ojilinilion and Horizontal Force are uncorrected for secular chaace* diurnal yana* 
tioa, initromtntal dtfferencet, etc., a id arc to bi consiJered as pretiminary values only. 

W.'»erBblanltsos:ur,valms have Ijteo already foaodduriae previous field seasons, or the bbscrtaUons have not bese 
con^^stei. 

TieSafs-e? number* refer to the punished Hurt ; tbusN’o. t denotes No. 3 station in the dotted square, the sphr teal 
cc»'3Tdiaaie* ot ffboie centre are ati’ No.-tb Latitude and 7 <r Evst Longitude, 

All Loaffitudes arc referable to that of .Madras.Obicrvatory taken at the value, East from Greenivk’b. 














PART ir. 


Summary of ihc outturn of qJ (/,g 


TRl ANGULATION. 


ISmii-LurttuKo 
I OfgRAllo^g^ 


tsr Ci.A$s. Secokdarv. Tertiarv, 


I- e u S SI 

|S *rt S&S-® g8 

,i 5 I F I ^ S' 


b 1 I 

a X 


I 

^ ilH 

r E-S S.e 


Cily 

Orindiban City 
Moradabatl City 


Cantonment surveys 


I Calcutta Suburbs survey • ... *„ ... ... ... ... ... 


t AIor.ndabad . . . 

Bdnda , • . • lo 

Hamirpiir . ■ . 

7 Bitrm.a, Pak 6 kku . . 

5 Bengal, Uh.'igalpup . . 

„ Purnea . . 

S „ Rancbi . . ig 

„ Midnaporc , 

„ Singhbhutn , . ... 

g ( „ Fandpur . 

( „ Backergunge . ... 

Assam, Nowgong (Tea 20 
Grants). 

„ SibsAgar (Tea 
Grants). 

’’ ^ [crants. “* 

^ ’ (.Villages 
Central Provirccs— did nda 
and Hoahangabad. 

Provl. Miscellaneous . . . aij 

Sur- 
veys. 


la 12 Sind 


8 17 j Bombay Forests 


ti 18 1 Kohdt (Kbusbdtgarh) . ... 7 175 ‘32 *33 


- 38 Id 2'97 3(w 4*6 


A Bcng.i!, Bhdgalpur . 

^ « Purnea 

S „ Backergunge 

Bengal, Kodarma Estate 
,, Angul 
Assam, Koivgong , 

9 ‘ II G.dro Hills 

I, Kamrup « 

II Darning 
L I, Slbsdgar 


y 87S 0’ 

S & 6 283 3 * 



TABULAR STATEMENTS. 


63 




Number of Patty. 


Summary 0/ ihe outiurn oj 















TABULAR STATEMENT. 
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field parties during the year 1^04-05. 
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PART U. 


Siatcmoil the cosi-raies of r^^oi'k 


Cost-rate pfr sdcarf, sj|t.E. 


Surttcf 

Ilf N’ltisre anil lornle of ficlil ol>cr3tioos. 

PArty. 


Detail smwy and iireparaUon of maps on scales of 


j 6^ 4S"fi'l2^ ioo'«i 


Topo(jrapltic£il Surveys. 


Central Frovinces 


/ Bh*^galpur 

Bengal | . 

Surveys ] 

Dnekergunge 


10 Upper Burma 


II Norib-West Frontier 


*5 North-West Frontier 


( :?:il - 


Central Provinces tBdsiinBerar) 
Bengal (Angul) . . 

„ (Kotinrma Estate) , 


1 Assam (Sibsdgar, Gdro Hills, 
^ j Noivgong, Darrang and Kdm- 
riip.) 


j I Burma (Katha, Mu, Mandalay 
and Ruby Mines,’ 


17 Bombay . 


Cadastral Surveys, 
Blidgalpur 


Singhbhmn 
Faridpur . 


j Muttra City Survey . 
* Brlndabsn City Sun’cy 
J Moradabed „ „ - 


23‘P ] 
(f/)i8'o 


7 43‘9(0 ... 
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Ct ST'RATB PER SfiWABE HUE. 



Cesl-rate per acrc> 
Cadastral Survey, 
indndinj' tfaversinR 
detail sarvey, 
and icappini;. 

Stone 

embedding. 

Hetords 

(K^int}apur>% 

Completion of 
vernacular 
tecordsi 
assessment 
statistics, etc. 

inclusive of 
charges for 

instruments 
to Provircisl 
Goveromenfs. 

• Remarks. ■■ ' 

R a . p > 




5?.644('?) 




... 


89,903 

(4) Supplementary survey including- preparation of (ieid secfions and 
. fair mapping. 


... 

... 


) 

(c) Includes S3, 991 expended on traverse charts, district maps, and 
arrears of computations. 


... 

... 


KO 

(d) Supplementary survey* 


... 



) 

(ej On Jo-incb scale. 


... 

. «*» 


106,311 

(A) Includes ^33,880 spent on riverain Surveys for the Local 
Government, R35471 on special surveys for military purposes. 





97.527 

and R 18, 375 on arrears of mapping. 


... 

... 


78,718 

(g) Cost included under head Cadastral Survey, 

(r] Rata per linear mile. 

' 




173»2S^ 

(/} Includes {lt,5l4 cost of 4-iocb boundary survej’. 


... 



128, 196(A) 

(A) Includes 3,598 expended on arrears of mapping, 

(0 Includes Ryoo publication charges and R6,ooo purchase of 
elephants. 

, 




3,019 

(ff) Includes both map correction and survey based on new traversing. 

{lit) Includes R3 ,t 46 for bringing up records ra Sagatng and Shvrebo 
and also Rj,3t8 for trarrerse chaitsnf Runna. 

(0) Expenditure met from Provincial budget or by mnnitipality 





20,979 

concerned. 


... 

... 


2,156 

(^) Map cofrection based on old traverse stations. 

(/) Includes Ri 3,670 expended On Trans-Frontier worle. 

... 

... 



30.759 



... 

... 


6,453 



. 



62,616 



... 

... 


7 7, 568(A) 




... 


107/342 



.1 



151.677(0 


- 

! 


a8'5 

43,204 



... 


3S'6 

214,226 





30-6 

, 148,034 



... 


io4‘i , 

21, lit 



... 


32'6 

47i342 



... 



83.983 


... 


! 

357 

.162,951 



Vo 



i3i.037(ffi) 



... 



63.539 


0 I 7{>0 

2 2 



51,460(0) 


0 0 6 [P) 


I 7>9 


- 31.632:01 


0 0 r(f‘i 

- 

J7'5 


‘ 38.787(0} 


2 Id 5 

... 

' KJ'S 


SSO-fo- 


2 7 3 

... 



1,844(0) 


V ... 

< 



' 2.931(9) 



K 2 


PART II. 



APPENDIX. 


eft Survey Oj'iraticuts with the ScmsHhnd Field Foret hy Captain 
G, A. Beazeleyt R.Fi 


Orders were received by Captain nrA:elev to aiscmble n survey dctaclimeot for 
Somufjlantl nt the end of December jqos. The 

a ' arrived at Obbia on ^^tii January 1904 and 
was closed about the middle ot June 1904. ■ 
Tl,c work ivns heavily handlwnpcd at the 
t*r.j Si^rrcT OfT.-rr Outset by iacK Cl tran<port and (aohlies for 

3 .?<? (met on rxl<'ndi»f; the survey on either side of the line of 

yth Octfler i3»>3). comTnumcaltons> and with the exception of the 

survey of the latter very little work could be turned out till nerbem wag reached in July, 
The work with the Obbla column avw carried out under very trying conditions as the 
marches were made in the heat of the day under a very powerful sun and waiter was often 
very limilecL From September 1903 onwards, the party was employed to its utmost 
capacity except when delayed by the want of an escort when work Imd at times to be 
ciKtailcd and even stoppedi though a suincierjcy uf transport was always available. Had 
an as<:*tar}l onicer l>een available from the beginning, the whole of the >vork accomplished 
in Pritish Som-aiitand wdlh the exccpllon of the country’ manned during the Nopal and 
Korthern Somaliland expeditions, could have -been completed by the lime Captain licarelcy 
arrived at Hohodlc in May 1903, and this would have set the parly free to survey fresh 
gto’jud during the lull in the ojicrations pending dcsp.atch of the force into the Nogal 
^allcv. ♦ 

’Hm diflerenl surveys carried cut were as foilow? 

(i) Larpe pcalc suraey of Obbla. 

(jj Obbia'Dibtt trianpuhtion and survey. 

{3) IvOutn survey, IliJ>il*Galkayu, 

(4) Uatge scale mvey of G.ilkav «. 

(5) Tfianpuhiton matted at OalNayu. 

(5) Route survey Galkayrj*Oalai!i, 

(?) furwry 0*1 Galadi. 

(rj Uo'iJe survey Galkayu*RohcdP. 

(9) Olsefvatlons for Utftudc and bngii«de at nohotllc. 

(jo) Rcote survey Ilurao-Upper .Sheikh. 

ft I) Tfiangohliuu Hcrhera-Eildatj ^iib br.anch to Utdocch. 

(tc) l.,arpt sc.ilc suM’cy of Uetbera. 

(13) Sflm*cys on varioa». scales betneett Retbera and Eddab based on points fixed 
by irianguhtion, 

(U) RreonnaitJance surveys In the N'ugal and north*eastern Somaliland. 


O^f'ii: 5 f.'rrr/.««Thi» was on the ts-Inch Rvale, at the requerd of the Camp Command- 
ant ; to ihr.w the v.nrious camp*, tlw lauding place, w.iter.supply, and native town, etc j 
it arai rartjed out while preparations were m,at|c to puOi the survey on to Dibit. 

Ollitt'/lifit Sunry.'^A ch^\n of ttl.anpulation 57 miles long and surv'cy b.ascd on it 
wa« commenced cn the tith I'cbru,ary and cooipl/'tcd on the 25th, A persistent strong 
sea breerc and driving rnnd tendered work aluiott impossible at China. The brccxe con* 
llnued through the night, and it nU>.aj^ clouded over so that it was Impossible to obtain 
more tLin .TO ftpproximair l.atitude and a/in)t)ih. The longitude wa^. obtained frarn the 
n.aval authorhiei:. 'Hir .area surveyed y.as 1,235 square miles, nil on the J.inclt ac.alc. The 
country was open and uiulola'ing with no m.urktd features except sandhills and a mart, 
lime ridge of hifU running paf.allrl to the roast a few miles Inland, rising to the west of 
Obbin to nearly i.eoo feet above pra level. 

7 'f.e route survey, Pil’it-GalL^ytu sc.ale 1 inche;! mtle— Was commenced on the stUi 
F ehnnry 1903, and completed on the 3rd Mareh, the distance being- about p,; miles. The 
country w.aij too fist to admit o( ifiangulatlon and work was entirely c.arricd out hy pl.anc* 
table lr,tver^e, dlnt.ancer! b^ing mtatured by the tnc.asuring wheel. The column marched 
in the middle of the day under .a sery powetiul piui with a limited supply of water, and the 
march w, Is .t most trying one. The connlry waj level with occasional patches of thick 
low thorn huih, hut open otfrerwise, no hills circepl a few isohilcd knolD. 

the rufvey p. arty w'l^re not allowed to Irave Galhnvu while the 
force w.i< h.iUed thcrc^ tfn-rc was ample time to m.akc a large fcalc survev of the post and 
ifa aurrouRtlings, and t!u« wa< carried rmt on the 6*inch smIc. A remarkable fe.Murc of the 
pUcc WH the Ynmih chasm, a hig bc!l*jhap’‘<l water brie, with domed top that h.ad partly 
lallcn in, nnd vertical sides, the w.iter being lOo feel below the level of U»c Inp. TJic 



n 

•.vatcr ^ras very deep towards the west and disappeared underground fay a tunnel of un* 
known depth, quite inaccessible except by tope, ^ , 

The Galkayu Trian^uiation — Was started while halted at Galkayu but had to be 
abandoned owing to lack of transport*and other causes. A short base was measured, lati- 
tude and azimuth observed and S stations were observed from,-^ ’ 

Route surveys CalkayU'Galadi. — This was commenced on the 26th March and com- 
pleted on the 31st. The distance is S3 miles. The work was done on the i-inch scale by 
plane-table traverse, except the last portion between Dudub nndGaladi, where, as time was 
limited, the bush was thick and the open part was covered at night, the prismatic compass 
was u.sed. 

The thick high bush between Bera and Gondu rendered a plane-table traverse a most 
arduous task as no lagging behind was alloAved, The country is level and devoid of any 
natural features. No theodolite could be taken but one was subsequently sent up before 
the party returned to Galkayu. As only one camel waslallowed (or everything including 
six days' rations, only five men could be taken- Halts were made during the heat of the 
day to rest the troops. 

Galadi Survcy\-^ln order to fully occupy the time spent at Galatli, Captain Beazeley 
carried out a survey of the 2,500 wells there on the I2dnch scale. These wells were for 
the most part crowded into a space of about half a square mile, the whole number lying 
within an area of about one square mile, thus shotving what an important place Gnladi was^ * 
and -what a large population it must have supported. Asa rule the wells held very little 
water which trickled through very slowly, A good many of them had been poisoned by 
corpses. All the depths \yere measured and recorded, none of them reached 70 feet in 
depth, the average being 16 feet, Most of the trees round the wells bad been cut dowm 
and the white gypsum soil was very trying to the eyes. The place rvas surrounded by 
dense high bush. A i-inch plane-table traverse was run to Yegallo, 5 miles to the north. 
The survey of Galadi could not be completed as all hands were required to assist in 
strengthening the defences of the place after the reverse at Gumburu, but 2,250 out -of tlie 
2,500 rvells were cut in. The party left on 23rd April. 

The Galkayii-Bohodle route AVas executed on the J-iiich scale by prismatic 

compass traverse ; time did not permit of a plane-table traverse being carried ont, more- 
over the bush was too thick. Work commenced on the afternoon of 29th April, and was 
completed on the morning of 7th May. Captain^ Beazeley was put ifi charge of the small 
column. The distance traversed was about 1 47 miles. The country is level and mostly 
covered "with dense bush except near Galkayu. The ground undulating near Badwein, A 
small hill was passed at Elbahai and a distinct ridge was passed at Damot. Tw'o or three 
well-marked dry watercourses ivere passed on the march. 

Operations at Bohodle , — While the party w'ere halted at Bohodle between the 7th 
May and 24th June 1903, observations were carried out, w’hen w’eather permitted, for 
latitude by circum-meridonal observations to 16 pairs of N. and S. stars and the longitude 
was fixed by 3 sets of 20 telegraphic signals between Berbera and Bohodle, the naval 
authorities at the former post kindly assisting. Preparations were made to start a triang- 
ulation from Bohodle, and elevated stations to overlook the surrounding forest and bush 
were built, but the presence of bodies of the enemy put a stop to further progress, Captain 
Bcazeley's squad having a narrow escape once. The party left for Berbera on 24tli June 
1903. 

Route survey, BuraO'Sheikh . — Major Craster, R.E., had made a route survey from 
Berbera- Bohodle and this was partly incorporated subsequently in the fair mapping of 
Somaliland, but a route sun'ey by prismatic compass was carried out from Burao-Sheikh 
to enable Burao, which lies in the centre of a large plain south of the Golis range, to be cut 
in when running a triangulation down that way. The traverse was subsequently plotted on 
the J-inch scale. 

Bcrbern^Eildah Triaiifinlatiotu — The party reached Berbera on iith July 1903, 
After leaving Bohodle, and after refitting, the triangulation nas first carried as far as 
Sheikh, then extended eastward to the Wagger ^ounbiins and a temporary base measured 
at Sheikh. A further extension eastward was then attempted but abandoned owing to 
lack of men, and the party proceeded south via Burao, and finally carried the triangulation 
as far as Kerrit where a small base was measured. The party then returned to Sheikh 
and arrived there r^th October. The parly was then reorganized and strengthened by 
the addition of Captain Hunter and some khalasis and porter coolies, and the triangulation 
was extended from Kerrit to Eildab, when further triangiilation was stopped by order of 
the General Officer Commanding. After the Noga! expedition, a base was measured at 
Berbera and the triangulation was extended eastwards from there to the hills surrounding 
Lasdurch. Further triangulation rvas then stopped owing to the breaking up of the Field 
Force in May and June 1904, ^ The area of triangulation accomplished was 14,426 square 
miles and consisted of 75 stations and about 150 points. 

Berbera Survey . — At the request of Major Craster, R.E., a large 'scale survey was 
made of Berbera for his railway reconnaissance, it was carried out on the G-inch scale 
during Feplemher and October 1903. 

Surveys beheecn Berbera and Eildab based 071 ike triangiilation.' — 1,396 square 
miles of country round Sheikh were surveyed on the scale (approximately i inch 

to 2 miles) ; 4,2 :S square miles of country to the south and south-east of Berbera on the \- 
inch scale ; 1,253 square miles of country between Gololi and Eildab on the i-inch sccle. 



More co«l 4 not t)C accomplished ciwlnp lo lack of fcrsotttte/ and aickncss amongst the 
survcvofK, and escorts could not always be supjdicd, 

/\cc:'nnaistf:tscc sjtn’tys itt ihc and «{sr///-rrtx/ 5 'ewrt/rVe/f//.— An area of 6,109 

square miles on Ihc }-lncl» scale was accomnllshcd In tljc Nogal valley, bas«:d on plane- 
table travef'^e, and 0,13$ square miles on the fame scale and by the same method in 
north-east Somaliland. The work was most arduons and gave tlie p.arty very little rest 
on the nmrch and when haUctb The work done in the Nogal valley was checked by 
astronomical latitudes but no theodolite or sextant could he spared for that carried out in 
north-east Somalihnd, 

^ The country traversed was utterly devoid of cultivation except a small patch round a 
mosque at Upper Shrikli, and no traccK of any settled habitationa were seen except at 
Ibirao, Upper Sheikh and the seaport town?. The entire population is nomad and wan- 
ders about in search of pasturage and water for their ftoclcs. 

The mountainous and hilly tracts of north and west Somaliland arc suitable for a 
survey based on Irian pula tton, but the rest is for the most part devoid of any marked 
feature^, except perhaps the matitime r.ingcf on the east and fonth<enal const?, and 
lraver’«es W'ould have to be u«cd to base the detail surveys on. Wells and avatcr jjuppilcs 
are often at great distances anait. 

Captain lluntcr rendered Invaluable S'-rvice, he was a most ccalotis and indefaUgablc 
oHjccr. 

Sub-5un‘eycrs M.ahomcd Khan and DhamUa Uam worked very well and were most 
rcalous, more c^prcially the latter, who rendered great assistance at ctimputotlons and in 
oHjcc to Captain Beaidcy. 





